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Abstract

The purpose of this project was to estimate the net
welfare gains and losses to individual communi4es that
may occur if turrently ,prevalent methods of state aid to
local public schools are replaced by adopting popular
vernl-ow; of equalizing school finance reform plans. Two
specific reform plans are reviewed -- full state financing
and pure percentage-equalizing (or power equalizin ).
The latter plan seeks to eliminate the correlation between
,public school expenditure and school district,yealth by
making the net local contribution per dollar of total pub-
lic School revenue proportional to taxable wealth per pupil.

The principal finding of the study is 'that popular
variants of the two reform plans are likely to reduce the g "'r

economic welfare of almost all communities in MasSachusetts:
In.general, residents of low-income and urban schooLdis-
tricts'fare better under a simple, foundation plan than
under full state funding or power-equalizing.

The methodology used to measure the net welfare gains
of the reform plans required estimation of a demand curve
for public education, and.evidence on the effect of .changes
in, public school financing on private school enrollment.
The econometric results indicate that differences, in per-
student.public school expenditure across communities

°are well explained by differences in community income and...j.n.;
the price of education, where price is defined as the.ad-
ditional dollar o, per-student expenditure in the public

A;schools. Econometric evidence af§bsuggests that priate
school enrollment is not likely to be significantly altered
by changes in public schobl expenditure.
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I. INTRODUCTION

O

urrnt 1114,Lh9ds of financing elementary and secondary
education have been increasingly criticized in recent years...
for their well-documented failure to produCe.equality in

resource inputs to.education Iptween different income
classes of the pOpulation.1 In a series of important deci-
sions,2 cdurts in California, Texas, New Jersey, and
Minnesota have ruled that current public financing practices
of education in those states are unconstitutional.3

,Although the U.S. Supreme Court, in a 5-4 decision, has
'overruled the Texas decision, Justice Powell, in his
majority opinion, specifically declined to endorse current
state practices Since, in his view, the Texas system does
not violate the U.S. Constitution, Powell suggests that
remedies be left to the state legislatures rather than the
Court.4 :The consequence is that at present states are not
required to reform educational finance plans to eliminate

'For example, see Guthrie et al. (1971) , Thomas (1968) ,

Coons, Clune and Sugarman (1970) , Coons and -Sugarman (1971).

Seppono v. PPicst, (1971) , Rodrigues: v. Ban Antonio (1971) ,
i",,:;a4,1:: 4). liatlio 1,1 (1971), ifobingon v. Cahill (1972) .

3In the Texas and Mindestp cases, the school finance
systems were held to Violate the equal protection provision
of the Fourteenth Amendment to the U.S. Constitution. The
California and New Jersey ruling were based on the consti-
tutions of those states.

-4See vu Ic,i States !4th) WCdk (1973) .
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the correlation between school distEct'expend tures and

school district wealth, but are free, through the normal_

political processes, to adopt such reforms if they wish .1

The purpose of this paper is to examine ehe gains and
los:10f; Lo groups in the population froMseveral

or the more popular reform plans. Criteria for 'fiancing
pal, I. cducaLion are discusSbd and a method is propOsed to
analyze suggested reform:plans. Data from the state of_

Massachusetts 'art then used to estimate a demand for educa-

tion equatiop and to estimate the effects of°Changes in
public school expenditures on private school enrollment.

In the final section, the estimated equation is used in,

combination with the stan of welfare economics to
simulat6 the effects of ariants of thre reform plans:
full state funding ,of blic schools; po er-equalizing,

and the modified percentage-equalization state aid plan
whia is currently the law in Massachusetts.

4

II. CRITERIA FOR FINZVCING
ELEMENTARY AND SECONDARY EDUCATION

It is technically fea.sible to supply elementary and

secondary schooling.in private firms which sell tEeir services

to those families willing to pay the price. Public financing

of edition is generally defended by economists by reference

to, alleged externs ::- economies of education. It is widely
4 -

believed that a minimum amount of schooling is necessary for

survival in modern society. Further; it is claimed that

minimum schooling is necessary to provide the common values

and commuucaeions skills necessary to make a democratic system

'Since !lie California and New Jersey decisions-are based on
state constitutions, legislatures there will be required even-
tually to replace the current educational finance system.

2
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function_ effectively. If families do not provide their

children with minimum schooling, social harm will.result.

Since it is not feasible to force individual families to

purchase education' for their children, compulsory schooling

Liwn combined with public financing of scfiooling is the
rf.:;u1L.1

As Friedman., (1962) and others hav lrgued', public

production of educational services.is'not a new sary com-

panion to public financing of 'minimum schooling. t is

possible to give families. vouchers sufficient to purchase

the required schooling and to- allow ti>em to choose any

state-approved institution, publid or private.' Under

present arrangements, parents are allowed to choose private.
---

schooling for'their children, at the cost of sacriticihg

the entire amount of the .Subsidy available in public schools.
The result is .that private school attendance is ,rtlestly com-

posed of children o. families wishing to purchase'religious

education not.available in the public schools,' with the

non-denominational private schools' largely liMited to children
r.

of the upper class.

The provision of schooling in public institutions,is

frequently justified on income-distribution grounds- Equality

of'opportunity is an oftenproblaimed social goal. The
.... -

quality of schooling, by this argument, should not-aepend on

'For cogent statements of the external economics argument,
see Musgrave (1959) and Friedman (1962). Weisbrod'(1962) pro-
vidds quantitative estimates of some of the external benefits
of elementary schooling.

'Fore a full discussion of educational voucher proposals,
see Center for the Study of Public Policy (1970) .

in MassachuseUr, 210,967 children attend private elemen-:_
Lary and secondary schools. OP these, 174y47'3 attend parochial
schools.

S' Or
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_family income. Public schooling, by roviding equal resources
to all children, promotes socialimo llity and reduces income
inequality in succeeding generatio s.

In practice, public schoolit fails to Provideequal,
resources, since families in most metropolitan areas are
1,1,(:a with a.choice of school districts.' Paddlies with the
financial ability- and de.si;Tu to purchase expensive schooling
for their children can lotate in a community with better
public schools, which they pay for either through higher tax-.

- rates or higher housing prices. Exclusive suburban school
districts dan be viewed as quasi-private schools, which admit
those families willing to pay the entry price of purchasing
(or renting) a.home the district; If publit schooling is
to serve its resource equalization function, then the financial
base_ of -school finance must,be broadened to include' at least
the metropolitan area,; if not the state orfederal,goverp ht.

e-Since stated have the primary responsibility for financing
education, refort, have looked to state governments to
develop fiscal pl:rs to assure that the income- distribution
effects of public 'schools are not reversed by mobility among
-loCal fiscal uni4P1

In short, the arguments that a government institution.
should have a role in financing education to supplement the
role of the family, are analogous to the arguments that higher
Units of government (state, federal) should supplement the
tole of local goVernment. Two separate justifications for
state finance are external economies and the -need for equity
or income redistribution Let us consider each of these
arguments in turn.

4

ICOons, Clune and Sugarman (1970) have argued that the
quality of schoolinp"should not depend on the level of,wealth
ether than the wearth of the state a- a whole."
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On the strict grounds of economic efficiency, it is
---ar-gTed that local communities lacking sufficient wealth may

,spend oo.little on publiceducation. If a local community
fails to prepare its children for a proper citizenship role,
then out- migration will1damage other communities as well.

piovinion'or a mifiimun love) oft education to all, with the
minimum defined by contemporary social standards, then becomes
the responsibiliip alltaxpayers in the state. This is'
the principle behind foundation programs of state aid to
localities.' Those communities wishing tospend more than
the foUndation amount by self-taxation 'are 'free to do so.

Special Compensatory aid to communities with disadvantaged
and/or handicapped children is justified on the efficiency
criterir if extra expenditu'res ar eeded and are effective
in bringing those children up to m nimum standards of achieve-
ment. Strict economic efficiency criteria do not require
equzilization of expdnditures.

The equity 'arguments are more complicated and'kess__
amenable to a consensus among writers. Conclusions depend
on subjective views.on some difficult issues. Are income
differences among families morally justified as returns to 4
more productivity and work effort, orare they the results
of social rigiditI4s or chance? Do all children have a right.
to equal educational expenditures, cr do families who have
worked harder and earned mare have a right to purchase better

than average edUcation for their phildrpn?2 If equal education

'Foundation plans wereoriginally proposed by Cubberly (1905)sand modified by Strayer and Ildig (1923). Sec Benson-(1968)
for details on foundation plans.

2Friedman (1972) criticizes equalization proposals for
donying families the right to purchase better education for
their children,

5
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is 1:6-6: goal, should it b.c dc61ild as cq4a1 outputs per

child, which' implies much more irtvestflient the schooling
of'children of the relatively poor,-oT as equal expendi-
'tures per child?'.. Should compensatory education b8 the

means to promote better opportunity to the child're41 ok.
1.110 pc r, or dro direcL income transfers to poor families
less costly and more effective in doh4eving the same goals?"
No doubt writers will continue to debate'these-questions.

Recommended, policy proposalsmbst be based on some
weighing of efficiency and distribution'critefia7 as well
as on a choice of what financial trrangements arc cquit-,
.able. It, is often a practice in economic research to
recommend a palidSr.if the benefits to "whomsoever con,cernecr

exceed the costs, on the asumption that cox 15,ss .income-
transfers can be made to cc untdr any undesirable --$

tive effect. This principle of 'potential Pareto
milt" forms the basis in welfare economics for applied '
benefit-cost analysis.3 Since the, purpose -of suggested

reform progrpms is,to improve tie distribution .ofclAcome,
at, the cost of some inefficiency, ignoring distribUbigin

effects would automatically rule out all such plans. The

'Guthrie ot.al. (1971) and Center for Public Policy-(1970)
argue that eduCational finance plans should prdmote equality
of outputs by providing more inputs to the disadvantaged.

'Coleman et 'al. (1966) shows that home background, not
school resources, is the main' daterminant of school per-
formance. The Colman findings are confirmed in Most:eller
and Moynihan (1972). In'light of evidence from the Coleman
Report, Jencks (1972) claiMs direct income transfers are
superior"to compensatory cducation'as S meang for equali-
zing the income distribution. .

3Sec Mishan (101) and Harberger (1971). . -,'

6
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autha\believes that diitribution effects are important and
should be weighed against efficiency loses. A-finance plan
which'improveS the benefit-of tile poor less in dollarterds
than it reduces the benefits of the .rich should not necesr
sarili be ruled out on the grounds that direct income trans-
(:-:: are nuperior. The direct income transfers may never
-cur. Rathor, it is relevant to know how each refdrm plan,

(--.:10,2

compared to the alternative of a simple foundation plan,:,

_ affects the welfare of all groups in the society. The reader
himselfmay then judge whether the gains to low income groups,
if.there are such gains, are of sufficient magnitude to
warrant imposing the measured covts'on high income groups.

What are the potential gains and losses to low-income
groups from the suggested-reform plans? All of the reform
plans to be considered intend that the children of low-incope
families receive more school resources than they do under
present arrangements.1 If low-income parents had to purchase
the resources at their supply cost, the additional expendi-.

tnres would not occur. However, state-wide financing through
'ability=to-pay taxes or schooling, and any other publicly
final-Iced service, makes the price per unit_relatively higher
for wealthier families.' Low income families then gain if
the subjective value to them of th'e additional' resources
their children receive exceed the costs borne in higher state
t \es.

1 this paper a benefit-cost analysis from the viewpoint
of ever single income group and town of proposed changes in
school finance is presented. It is assumed that the alterna-
tive to each plan studied is a simple foundation plan, and

1Whethbr intentions ih fact correspond to the likely result
Is examdned in Sesction V.D.

7
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that the adoption of a new educational finance.plan will

not alter other tax - transfer programs designed to redis-
tribute income. .To provide theraw data for the study,
we estimate in Part III a demand for eduational expendi-
lures equation, using, cross-section data from 143 towns
and cities in Massachusetts in 1969 and 1970 to Obtain
indcwrand elagticities of educational demand. In
Part , we examine the effect of pL'vate School enrollment-

on.public expenditureS. Using the estimated demand curve
as a' measure of the mrginal value to consumers of additional
expenditures on education, and assuming tha t state taxes
are proportional to income,' 'the incidence of each proposed
plan.foi all towns and income groups is then estimated in Part V.

. It is shown in detail in the following chapters

that some of the more popular reform plans will result in
a subjective loss of bebefit to almost all towns including
all of the poorer towns and centra4cities, and will pro-
vide only small gains, to lowek-middle income groups, and
losses to all other's, when the population is divided into
income classes. Some individuals will experience a gain in
welfare, especially those with large families,,and losses
to wealthy familiesand towns will generally be. greater than
Josses to the poor. The methodology developed in'this study
is in theory applicable to analysis of any other proposed
plan, for reform of school finance.

III. DEMAND FOR EDUCATION IN MASSACHUSETTS

Numerous cross-section studies have examined differences
in educational and other public expenditures across states as

Massa7husetts has state sales and income taxes. If the
tax structure is regressive, the assumption proportionality
makes reform plans involving higher slate spending seem more
advantageous to the pobr than they are in reality.,

.

.1.2



fanCtions of economic and-demogrphicvariaUles.' This
Study uses data across towns and cities within a state to

estimate the price elasticity of demand for education.

-The4ample-iS similar to one used in a recent study-by

'Feldstein (1971), although the results are slightly

Par4amotors from_Feldsteis regressions, and
oLhor plausible parameters, are used along with the

--results -mated_Wow to test the effects of parameter
variation on the benefit7cost analysis presented below
in Section V. It is hoped that the_astimats for Massa-
chbse.tts are' not unrepresentative, since MassachusdttsAc
is a large, urbanized state with a major_fraction of its
population in metropolitan, areas.2-

Expenditure per pupil is used as the measure of educa-
--,..0

tional7input purchased. Spending is an imperfect Measure-
if prices of inputs vary_across communities ,and if there

are economies or diseconomies of scale, so that the same

effective input costs more in communities that are too
small' or to large.--The:latter-problem was=partially_alle7__

_Viated by choosing only towns 'and Cities with population

over 10,600,in the sample, and by including in most-ol_the

regressionsi'only those communities with separate schocl
systems. To.acecunt for input cost differences, vatiables
believed to be correlated'with higher cost] of selected inputs

Were entered into preliminary regression equations as inde-
.

'pendent. variables. Among the "cost" variables tested were

For examples, see Tdlley and Olson (1971) and McMahon (1970).
'Barlow 11970) estimates a price .eisticity of demand of

-.34, Using data on, 52 SChool districts in MichigL.1. lie defines
price as the percentage of taxable property_classified_as_non-.
indVstial.- For reasons explained beIdW, Barlow's method may
Underestimate the absolute value of the'price-elasticity.

9
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size, population density, percent of families below the

Povertytine7-alid-pereent-o-ffamilies non-white. None
~-- of the-above variable-Sha-V.d-any significant effect on

expenditure, holding constant_the relevant demand variables,
indicating tfiat eithen input cost differences are insignifi--
cantly related to all measureable factors, or that the-price
elasticity of demand for educational inputs is minus one.
Other evidence, presented below, appears,to refute the latter

)- ,;possibility. Further, attempts to-regress specific inputs
on community_ characteristics gave consistent4-much-poo,rer
g

results than regssions with expenditure per pupil as the
dependent variabO.

If expenditure per student is the input,,then the price.

of an input can be defined as the additional cost4per capita
,required to raise, one more dollar of expenditure, per student.
Price differences among communities arise from three -

,
r1) In some states (including Massachusetts), the state

government gives matching aid, with the matching rate tied

oea-lth--per---student-of---the-community- The higher the
matching rate, the lower the price to the community of

__s_panding_n_additional-dollar on-its atudentd7-------
2) local property taxes finance most of the-local share

of education in the Unitdd States: The-price to a _community
is lower, the greater the share of property owned-by non-

.

residents (commercial and seasonal homes). To the extent

Some of these'variables may also be interpreted as demand
variables. In any case, whatever their interpretations, their
effects on expenditure were foundtobe statistically _insi_cni-
ficant when added to eqUa-t-iend including median family income
and wealth pe.); student, as other variables.

O
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ti-ot taxes on industry are passed on to consumers, those'
. .

taxes are borne by consumers in all localities rather than

residentg of the specific locality imposing the tax. How-

on-comilercial 'enterprises owned by outsiders are
_shifte(1 to "some extent to local residents if the supply-Of

capital Lo a community is elastic.

3) The ratio of students to population varies across
communities. As tfi; student to population ratio rises, the
price per capita of providing a .higher quality of public

education, measured in dollars per student, rises. In Massa-
c use s, wa and that Ch

higher student to popUlation ratio than the central cities.
In effdbt, the uniqueA:oqAtional advantages of central4

cities to young single people and to the 'aged, all of whom

-____occupy taxpaying property,_ reduces the cost to families of

of increasing the quality of pu1:311c education.

If perfect immobility among communities is'assumed,_and

if,it is further assumed that the local political, proCess

reaches a aacision'on resource allocation representing the

mean preferences of'residents, then a community' demand funIttion

can_belaritten_which is Analogous to the standard demand
function for individual cogumers:

_E(Y, W, P) (1)

where t is expenditure per-student, Y is median 'family

income, W is locally owned wealth per capita, and P is the

"Price" of a dollar of expenditure. In turn, price can be
written as:

St

P = a(1-M)ItbBC

11

15
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4,here M the matching rate of state. aid, R is the

percent of taxable property owned by residents, B is the
ratio of public schol,students to population, and a, I?,

and c are constants. If there is perfect immobility
_ ui and if the supply of_ capital to every co0Munity.

Analasti_with respect to tax rate changes, then

er

b is equal to one, and, price varies tn proportion to

portional changes in'the percentage of property ownedby
residents. If the supply of -non-resident. capital is per-

.,

fectly eia:stic, then non-residents cannot be taxed; i.e.

15-is-equal -to-zeroi and- the R-term-is elipknated from

b'iS expected to be between zero. and
one. The closeeb.as to one the greater i$ the "exploit-

.

ability" of non-resident owned property. Similarly, c
should also be-between zero and one. 'The value of c will

be exactly equal to one if non-users of ed-ucational services

occupy the same value of housing property (per capita) as
users, and if the ratio of families With students to non-users
in the population is unaffected by'tax rates` -and expenditure

-
On pub,lic schools. In general, we might expect increased

schdol taxes and expenditure, all other things equal, to

raise the ratio _Of students_ to population, in the same manner
that it would raise

lfie-k-dfib-bf-rasidential-to7commercial____________
li

property Nialues.
, ,

If we assume a constant elasticity demand function, and

insert equation (2) into equation (1), We obtain:

d e f bf cf

0

( 3 )

--where d-is the income olasticity $0,.f educational demand,

e is the own wealth elasticity of educational demand and f

is the price, elasticity of demand (f < 0). Note that direct-

12
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estimation of (3) by ordinary least squares yields estimates

of all the'parameters, under the assumption the same

response to aay proportional change in price.

perfectThe,assumptomobility between communi-
ties is highly unrealistic. If mobility betweeft commune

(.st.imou;!; of equation (3) -6re-61-aSed. The- direction

--a-ndprobable magnitude of this bias in the sample used here

Tiebout (1956) has Outlined a model- oe.mobility between
communities in which individuals shop around among communi-
ties for the optimal combination of public services and taxes

suited to their tastes and. income. If mobility in the
Tiebout sense exists, we should expect that any special

advantages ,of-7-C-ommurrit-y-r-s-ueh---as-Ea_vorralcation with,

respect to jobs or a lower.. price of purchasing public.ser-.
vices, mould be'eapitalized..in the value of houses. There-

-7 fore,-the-7-net7-fiseal-advantage-would-be_the_samaari

communities, and'individuals would choose between communities
on the basis'of-differences in personal tastes. Recent..-A .

empirical -work'show: that most of ,.the advantage of higher

educational expenditures and lower tax rates is indeed,

capitalized in differences in hotase prices.' If perfect
---capi on :e h -nd±vidu al-, con tempi at-i-n-g-

'of-communi ty_, faces_thesame price of education,

where the price of. education is the increment ,.in taxes-and/or

other annual housing costsjle,must pay to live in.a community'

with higher quality.pUblic education..
.

A model wila inter -coMmunity mobility depicted in
QFjgure 1.

,

latinhthLtoUghg-91er
lioUsing costs.- shifts in equilibrim; for a single

'See, for -.example, Oates (1169).



community. The line 20B0 depicts the short-run trade off
between educational resources per student and housing costs.
With housing values constant, an increase in property taxes
raises the funds for increased per-student expenditures_.
Noto that the line intersects the budget line to the right
-AD_C__Jthe_ecigin,:since_housing,costs_will be p _ositiveeven
no funds are allocated to. public education. Note also
the horizontal axis measures housing costs for a standard
quality house. I

0 -

and,I
1 represent community indifference

Input Per Student-
_

z

Housing Cost Per
Quality Unit

18



increases in housing cost are

compensated by increases in input per student. T e
of the curve increase as input per student rises, indicating

successively greater incremental inputs are required to com-
pensatc for additional hbvsing costs., The marginal price
or educational inputs is simply the reciprocal of the slope

/7
tho budge line, i.e. the change in, housing costs divided

by the change in input per student.'
T
rt Now, suppose a new fa-61-dry-moves-knto.the toc:n, increasing-- -

the value of non resident- owned property. -Thp resulting fall
in the price of education is depicted by a. shift in the budget

with the-new-equilibrium along,igdifference
curve I1. Educational expenditure rises

-cost%per_quality,unit (to the, locality) may rise or fall,
)

depeiiding on the price - elasticity .of demand for education.
. -

Suppose a neighboring town','Town II, exists which is similar
-in allways except for the fact that the new industry has
located in'Town I. The industry shift has made:,Town I a more

°'"desirable "place to live. -People will attempt to move from
Town. 'IT to Town I; driving up the value of housing%in Town
Final equilibrium will be at point E2' where citizens of

-Town,I are on .their initialindifference curve

The "relative priCe of education-istill lower in Town I,t.

--but residence-in ilbl4n-1 no-longer,ids eilet-adv-antaqe.- rf all
individuals in t1i towns ha'V'e the Sameitastet,.pf if mobility
between them doet not significantly_alter'the community.
utility curves, then the movement from I to II traces out
two points of a compensated demand curve for educational-
o.pendi/ture.

"rhoqiarqinal price is a hodonic pri cc; tho price per unit
of-increased quality. A full discussion of the,detemination
of hedonic prices is given by Rosen (1973).

21 am grateful to Martin Feldstein for bringing this
problem to my attention.
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The problem of bias in estimation of the price-elasticity
-of___d_emand for education arises if residents have taste differ-
ences which are signifiCaTitITETTilEIWEdd-with-priee-dfterencnL.9L____-__'

among towns.1 Figure 2 depicts a likely lodg-run equilibrium
with taste differences among individuals.

input Per-6tudent

Housing. cost Per.
/Quality Unit

'The slope of the final budget line
parallel to A B

1 because the bidding
___amr_the_changc_an the-composition-o
the pei:cent.of taxable property loca
population ratio.

, A
2
B
2

, is not necessarily
up or housing, prices

f-It-he-population-alters-T-
idy owned anti the student-

.



L.

Input Per Student

I

Housing Cost Per

To some extent the shifts in indifference curves can be
controlled*by including measurable variables about the charac-
teristics of town populations which reflect willingness to,

4 .

spend on education. "More formally, if we write:

= f.(Y, W, P, T, u)0 (4)

whe're T is a vectRrxof 'taste variables" and u is the

21



residual, the-bias results from correlation between unmeasured

taste variables included in the residual and price. The

correlation between u and p will be smaller the greater the

long-run comminity stability, and the more iiilportant factors

-.such as proximity to jobs, ethnic,characterities, and prox-
imiLy Lo reereaLiondl areas are in locational decisions rela-

,

tivc to the housing-cost-school,.input trade-off.1 While the
correlation between " e of course

4 - vnmeasurable', indirect evidence presented below (see Table fi)
indicates reason to believe that shifts in indifference curves
among towns are not closely correlated to price,

Massachsuetts is a good state to use for estimating local

demand for education because it,proVideS a large,.diverse
sample of communities, with school district data supplied by
the state and town and city data from the U.S. census geogra-
phically coterminous. Further, Mdssachusetts has a-complicated
state aid formula which provides matching aid to local dis-
tricts, with the matching.rates°1iot,perfecCy coni.elated with

Matching aid under Chapter 70 of
t'the Massachsuetts laws is given accordinTUTIIii-B-die-forMula-:

A = (1
1 (5)

where R is reimbursable expenditures in Town i, A. is

state' aid under Chapter70, Vi is equalized property valdation-
.

4If towns were rebuilt every year, and-whole communities
reshuffled, taste and price would be closely correlated. But
if an aging housing stock in central cities attracts low-income
residents, price may-be lowest in political jurisdictions with
the least interest in spending on education. The stability of
community ties and the cost of moving may leave most residents'
location decision only slightly affected by tay rat us and
public services. However, it is only necessary for a small

,,,,,--fiaction of the population to-be-mobile for prices to adjust
as shown in Figure'l.. Full capitalization_of spending and tax
changes in houqIng prices-is-fully consibLent-grth-5--WorId--
in,which most people don't move.

18
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per school attending child in Town i, and V is the property
valuation per school attending child in the state. "School
attending child" is defined to include pupils both public
and private schools. Under-the law, all towns must receive

a matching rate of at least 15 perCe.nt and no town may
moro th.in 75 percent: For every town, the matching

aid is applied to at ,least 80 percent, and no more than
110 percent, of the average reimbursable expenditures per
public school student in the State. Reimbursable expendi-

,.-'---
tarres--undexClia2ter 70 are all rrent,expenditures minus
federal aid, categoric stat aid,ad, and expenditures related
to categoriCal aid.. Unti1,1972, 631-51fer-30 aid received in
the previous year was subtracted from current enditures, .

in computing reimbursable expenditures, so that th effec--
Live expected matching rate was less than the matching rate
'implied by direct application of (5).1 Further, in most
years the Massachusetts legislature has not. appropriated

sufficient funds to meet thschedule IproVided for in, the
state:aid "forMuld. Aid -haS*D.den prorated; with each town ,

receiving Ehe.same proportion of the aid called for by the
-4---furniti la . T-6151-e- 1 )t--11--Ovis the -per-Cent ft-fnd.aa, from the inceptiqn

of thy. NESDECforiii in 19'66 through 1973.2

Table,1

PRORATING' OF NESDEC FORMULA, 1966-1972
11

Year

1966
1967
1968
1969
1970
1971
1972
1973
to

Percent Funded

39.5
rr.^

_20.1
65.0

100.0
100.0
85.4
80.0

-
,Settingm.=(1 , - .65V:/V), the state aid formula applied

prior to .1972. was A. = (m/(1-1-m)) R.

--2The data in Table 1 were supplied to the author by
Mrs. Charlotte Ryan.
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The curves labelled 1 picture an education-lover, while

the curves labelled 2 areindifference curves for an indivi-

dual with a relatively low taste for educatiik. Note that

the education-lover is marked by a relatively flatter indif-
ference curve, indicating a higher marginal valuation of

deedLion, aL L:le point where the two curves intersect. A0130

and A111] are the same community- opportunity lines depicted
in Figure 1, with_A

0
EB

1 representing the opportUnity locus
facing an individual free tomove between the two communi-
ties. I and II depict the ,final equilibrium. points of

individuals with preference maps 1 and 2; respectively. The
individual" with the relatively greater-preference for educa-
tion chooses the town with the relatively lower price. If

I
all individuals hadindiffetefte map 2, thellithe

would indicate the expenditure and standardized housing costsN-in the town marked by the-tride-linelk,B1. Thus; t e

grouping of individuals according to taste dif-ferez>e p leads

---to-ap-e4er-estimate of the price-elasticityo demand'gdr
:v

Figure 3 generalizes the argument presented above. The

AB,-an envel-Ope turve of all the individual town price
lilies -large-metropokitan area-in long-run- equilibrium,

gives the maximut-input per student which an individual can

purchase tor any y-Iiven per-unit housing cost. The'reciprpcN.

of the slope of AB at any point is theemarginal prideof

education in the town associated with that point. The loca-

4.

tion of individuals along tile curve AB depends on their

individual indifference curves. A regression of input per

student on relative price gives an estimate of the slope of

the envelope curve, which is flatter than the .1ope'of.any

of the individual indifference curves. Thd absdlute magnitude

of the price-elasticity is therefore over-estimated.

20



ti

Before 1970, appropriations were based-on-t0_percent

of the state's tax Yield.- In 1970e the ceiling was raised
to $239 million, with the provision that the ceiling
hr. raised in subsequent years by the percentage -rate of
growth of sales tax revenue. The sharp decline in percent
funded in 1972 is a result of the change in the method of
calculating reimbursements discussed above.

The price o'an expenditure is reduced by the proportion
K,. where K is equal to one minus the marginal matching rate
of State aid: Since aid, for all towns is appli.ed to at ?.east
80 percent and at most 110 percent of average estate per
student reimbdrsablfe expenditures, K is equal to one for
towns spending.;Sess .than 80 percent or more than 110 percent

.:='

of layggslaeexpel-oifilrp. SMall changes in expenditures around.,,.4,',-

pithek limit' thesr'dgorp lead to a 'large change in the
. .-:,_-*.,, .-----

marginal prioe\-Thp,rcenunded has not been consistent.
from year to year:HThqs,it is--siMes difficult to

-7--r-know for any year tfie expected_value_of K, as perceived by
'local ,school boards4. . 'The:problemv is exacerba40 by.ihe

..k fact that changes in the prorated lead to differential
t,

'changes in desired expenditures 4n the individual towns and
.'cause large discrete-price changes, for thosetowns pushed

+
within, or

'J

outside of the limits on reimbursable aid. For
.the two years, 1969 and 1970, 39 out of 143 towns had a

of K-e-Pel-to-one in one year and not' in the other.

As a result, estimating the price7elasticity by the
coefficient on K involves serious problems of interpretation.
In numerous experiments using 1970-71 current expenditures'

as the dependerit variable, the coefficient of-K'was never
found to be negative and significantly different grom zero.

21.
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On the other hand,* using 1969-70 current revenues as -the
(

dependent variable yielded a significantly negative coeffi-
cient for K, although the size of the coefficient was sensi-
tive to changesin the sample of towns used. Feldstein
017i) nnos 1969 current expenditures as a dependent vari-
.0)10, along with.a slightly different specification and
sample of towns, to estimate the price-elasticity of demand,
with the variable defined hdre as "K"denoted as price.
Feldste 'S estimates of the price-elasticity range from
-0.6 to X1.0, depending on whether premised or actual
matching ates are used as the expected rate'. My estimates
are pre ented below. .

tTable 2 defines the variables used in the regressions.',4 I

Table 2

VARIABLES USED IN RI3GRESSIONS

Variable
Name Variable Descrijtion

LEXP Current revtnbe per student for public
education, 1969-70

LSHARE- One minus actual marginal matching rate
of Chapter 70 Aid, 1969

.00

LIMDEN, Ratio of public ,school ,students to popu-
lation,.1969-70

MENINC Mean'family income, 1969

LFBLOCK_ Sum of,feder,alogid per pupil and state
----categorical aid per pprl, 1969-70

LSBLOC2* Lump-sum component of'Chapter 70 Aid
SEACAP* Value of seasonal homes per capita
BUSCAP* Estimated vallie of business property

per capita

TAXSTD Equalized value of real property per
public school student, 1970

22
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S.

Variabn'
4 Niim

PCP.RIV

EXPRST,

Mt INC

4, FI3LOCK

'SBLOCK* *.

RESASS*

GRO14

LSHAREN

.Table 2 (continued)

. VARIAWS USED IN REGR 5SION

Variable Description

Percent students, iii publid schools

-,-Current-exPenditure per student in
public schools, 1970-71

Median family income, 1969"

*

.-Sum laf- pfederal-aid per upp. and state
datOrical aid per pupil,' 1970 -71

Dump-sum component of Chapter 70 Aid,

Percent___of prope-ty residential, 1970

Ratio'of 1970 public school students
-to 1969 public school students

One minus theoretical marginal matching
rate of Chapter70 Aid, 'assuming full-

Of , 1969
Private_Isd.hectidriE-1-7-5er-capi±a:, 19-70

3U Ratio o'f public school students, 1976-771

V a

:Source

PCRES*,.

PCPRO

TAXCAP

MEDED

REIJIEF

to ROPula4ari, 1969 °

Percent ofproperty.residential,

Percent-of residents employed who_are
classified as _professional, technical

196W.,
Equalized value,of,real property per
dapita,.. 1970

'Median sdhoal years completed, residents
over ,a0 25,.190

. Percent of families receiving, public
assistance, .196W

NEGROS-- Percent of population Negro, 1969

-

*,*

O

.7
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, ,- Variable
Namo

Table 2 (continued)

VARIABLES USED IN REGRESSIONS

Vatiabl&Description Source

MONOPY Ratio of population of town to popu-. 2
lation'of standard metropolitan,

--statistical area in which it is con-
tained; 1 ..f not in SMSA, 4,69

PCRICII' Percent of families-with income over'. 2
$25,000, 1969

PCCATH Percent orfamili9s of Irish and 2
Italian origin (immigrants or children
of immigrants) , 1969 ,

"'Procedures for -computing terisked variables are
v'described in Appendix I. The variables RESASS and PCRES are

from different data, and the variables LSBLOC2 and SBLOCK
0,, were computed 'slightly differently (see Appendix).

Sources: 1) Massachu'setts State Depaftment of Lducatign;
2) U.S. Census, State of -Massachusetts, 1970; 3) llot;ton Globe,

September 14, 1970; 4) Dat&supplied by Prof. Andre Daniere
which'was,obtained frpm Governor's Offide, State of Massachusetts.

.%

Tables 3, ip. and5 present estimates for,
edueaLion, using different-samples, .differe easures of educa-

,.tionaf input, and different definitions of expected "marginal.

matching-aid, rn'Table 3,t1969-1970''current revenue per pupil
is regressed on income, community taste variables, meas,ures-of..

0 .
.

r fstate arid federal aid; the public school student.to population.

T .
...

ratio and the value per Capita of business and vacation home
.

g...,./. ,property.

. Erigtildons*(3.l) through (1.3) show that:
r

4 1) 'Coliununity'vhdome,%price, and'outside assistance explain -:,. .414.:.

'

..
,......;.k.. a large fraction orthe variance of per-student revenue for

. public education. The explanatory power of the equation 'is
.

-.
, A
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especially good when _the ithe sample is' restricted to the Boston

Metropolitan Area, where mobility and -the ex-istence_of_one____
market area for inputs probably make dollar Values a more

.meaningful measure of differences in input quality.

2) The inc9mcs elasticity of demand is stable across the

suln;amples and appears to be between 0.5 and 0.6. Income
is a very significant variable in explaining differences in
expenditure across communities.

3) Using K (as defined-above) as a measure of price pro-
k

duces inconsistent results, although in all thre:,equations

the price-elasticity coefficient has the expected sign. On .

.the other hand, LBURDEN, the ratio of_ students to population

has the same coefficient in all three euqations, and is ,.

highly.significant an each one. A problem. in interpreting

LBURDEN as an unbiased measure of the price elasticity is
that an increase in "the student_topopulatiomratio has_two-.._
effects% The economic. effect is to raise the costs per capita

-of an increase in the quality of educataon as measured by

expenditure per student, thereby lowering desired expenditure
on education.

..
, .

Table 3

`DEMAND FOR EDUCATION EQUATIONS_ .
, .

.
.

Dependent Variable: Revenue per pupil,-1969-70
Method: Ordinary Least Squares

Functional Form: Linear in Logarithms
...

(t-statistics are in'parenthesis)

Equation (3.1): Sample of 130 Towns and Cities in Massachusett.

LEiCP = -0.9495 - 0.5869 LSHARE - .0.3415 LBURDEN + 0.54941 MENINC
(1.91) 3..69) - (7.01) (10.36)

+0.1268 LFBLOCK +t0.01244-ZSBLOC2 + '0.0148 SEACAP
(5.24) - . (2.77) (3.19)

+0.0417 3USCAP + 0.11170.TAXSTD - 0.044940 CPRIV
z (3.66) (3.911 (2.57)

R2 = .6900, F(9, 120) = 29.674'
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Table 3 (continued)

DEMAND FOR EDUCATION EQUATIONS,

Equation Sample of -58 Towns and Cities S.M.S.A.
EEXP = -0.4770 - 0.3368 LSUARE - 0.3727 BURDEN

(0.7%1) (1.32)
. (5.64)

*4-0.5882 Mi::NINC 0.0971 LFBLOCK + 0.0118 LSBLOC2
(9.46) (3.04) (1.93)

+0.005D 'SEACAP + 0.-0604 BUSCAP.+ 0.0242 T1XSTD
(0.81)- (4.21 (0.52)

-0.0471 PCPRIV
(1.92) J

R2 = .8233, F(9, 48) k= 24.847

EaU atio ti (3.3): Sample of 72 Towns and Cities outside Boston,.S.M.S.A;
LEXP = - 0.5923 LSHARE - 0.3360 LBURDEN

(0:41) '(2.,-,8) (4.73)

+(),175 MENINC + 0.1388iBLOC1( + 0.0074 SBLOC2
(5.05) (3.88). (1.12)

+0.1801 SEACAP +-0.0132
(2:64) -(0.77)

-0.0412 PCP/iIV
(1.73)

BUSCAP + 0.1063 TAXSTD--
(2.74)

2
R = .5761, F(9, 62) = 9.364

O

TS'
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Table 4

DEMAND FOR EDUCATION EQUATIONS

Dependent Variable: Revenue per pupil, 1969-70
Method: .0r4pary Least Squares

Functional Form: Linear, in Logarithms

(t-=statistics are in parenthesis)

Equation (4.1): 65 Towns in Sample with Highest Mean'Family Income
= -0.9953 - 0.4991 LSIIARE - 0.3639'LBURDEN A

(1.32) (1.86) (5.28)

+0.62086 MENINC + 0.15036 LFBLOCK + 0.011442 LSBLOC2
(7.36) (2.81) (1.61)

+0.0021055 SEACAP + 6.043668 BUSCAP + 0.055494 TAXSTD
(0.29) (2.59) (1.0S)

-0.035659 PCPRIV
(1.47)

R2 = .7361, F(9, 55) = 17.047

. Eauaticin (4.2),:---6-5:Towns-in-SaMP161 Lowest Mean Income .

LEXP = 0.4230 - 0.80754 LSIIARE - 0.32746 LBURDEN-+ 0.38350*MENINC
(0.25) '(3.89) (3.18) (2.20)

+0.10971 FBLOCK + Q.A162P7 SBLOC12 + 0.02183 SEACAP
(2.99) :12.71) '(3.33) .

+0.046515 BUSCAPs+ 0.12263 TAXSTD - 0.069005 PCPRIV,
(2.39) 13.62) (2.39) -.

R
2
= .6385, F(9, 55) =10.796

O
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Table 5

DEMAND FOR EDUCATION, EQUATIONS

Dependent Variable: .Expenditure per pupil, 1970-71
Method: Ordinary Least Squares'

Functional Form: Linear in Logarithms

(i-nLatisticsare'in parenthesis)
, .

nuation (5.1a); Sample of 130 Towns and Cities in Massachusetts

EXPRST = -2.124 + 0.10032 TAXSTD - 0.35250 LSIIARE
(2:98) -(2.89)

. (1.66)

+0.71460 MEDINC + 0.094754 FBLOCK + 0.621648 SBLOCK
(9.34) (3.25) (1.41)

0.043637 RESASS 0.070423 PCPRIV,- 0.35872 BURDEN.
(0.89) (3.87) (6.35)

-0.51953 BROW
(2.13), `

2
R = ,6529; F(9,.120) = 25.07,9

Equation (5.1b),: Sample of 130 Towns and Cities in Massachusetts

E'XIIRST = -1.321 + 0.019163 TAXSTD + 0.060475 LSIIAREN
(1.61)' (0.50) (1.72)

+0.74695. MEDINC + 0-12466 FBLOCK - 0.065144 SBLOCK
(10.0.9) (4.35) (1.76)

-0.44575 RESASS- 0.048.011 PRIV - 0.35809 BURDEN
(0.91) (2.52) (6.34)

-0.4273:) GROW
(1.72)

R
2
= .6534 F(9, 120) = 25.124

Equation (5.2a): Sample of'58 Town's and Cities in Boston S.M.S.A.

EXPRST = -1.943 + 0.014193 TAXSTD + r

-0.088648 LSHARE
(1.83) (0.23) - , (0.26).

+0.79179 MEDINC + 0.055465 FBLOCK + 0.019131 SBLOCK
(6.75) j (1.35) .

-0.11197 RESASS - 0,0.74686 PRIV -,0.41775 BURDEN
.(1.50) : (2.76) - (4.83)

-0.54277 GROW
(1.52),"

.42 . .

. 1: =---.782- a =-19A,,."
28,',
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Table 5-(continued)

DEMAND FOR EDUCATION EQUATIONS

Eguatiop (5.2b): Sample of 58 Towns and Cities in Boston,S.M.S.A.
aEXPRST = -1.2'28 - 0.034330 TAXSTD + 0.046987, SHAKEN

(0.99) (0.52), (0.91)
+0.78907 MEDINC '+ 0.069995 FBLOCK - 0.033677 SBLOCK
(6.81)

.. (1.70) (0.64)
-10.10230 RESASS - 0.063396 PRIV'- 0.40856 BURDEN
(1.38)

(4.80)
-0.50521 GROW

(1.4_ 2 )

R2 = .7856, F(9, 48) = 19.546

Equation (5.3a): SaMple of 72 Towns and Cities Outside Boston S.M.S.A
EXPRST = -0.3936 + 0.08200 TAXSTD - 0.31597,LSHARE

(0.27) (1.66) (1.12)-

+0/.56383 MEDINC + 0.097367 FBLOCK + 0.007741.5.SBLOCK
.(3.96) (2.25Y

. (0.36') :
+0.012452.RESAS - 0r065060 PRIV - 0.28941 BURDEN

. (0.18) . (2.64) (3.37)
-0..1480 GROW__ '

.(0..40)
_

R
2
= :3471, F(9, 62) = 3.662

S.

Equation 15.3b): Sample of 72 ToWiis and Cities Outside Boston S.M.S.A.
EXPRST = 0.4851 - 0.0072390 TAXSTD + 0.076973 SHAKEN

4' (0.32) (0.14) (1:62)

+0.60474 MEDINC + 0.13037 FBLOCK - 0.095616 SBLOCK
(4.38) (3.13) (1.90)

+0.0097486 RESASS - 0.038387 PRIV 0.2700 BURDEN/
(0.14) (1.53) . (3.27)

-0.029446 GROW
(0.08)

R
2

= .3612, F(9, 62) = 3.894
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Table 5 .(continued)

_DEMO ED.11 EDUCATION F.Q.UATJONS

Equation.(5.4): Sample of 130 Towns and Cities in MassachUsetts,
with observatiops4eighted by population 'ad

_4,11.,Clappter 70 'Aid treated as if it were lump- .

EXPitST

sum

-2.081 0.1687WPCRES - 0.38'438 BURDEN
(2.50) (3.50) (6.29)

+0.71451 MENINC + 0.085302 FBLOCK + 0,054104 FUND 7
(10.96) (2.94) (1.30)

-1.0.061709 PCPRIV + '0.077807 TAXCAP + 0.014891 PCPRO
(3.19) (2.08) (0.81)

R
2
= .6961, F(8, 121) = 34-.640,

Wowever, an increase in LBURDEN also is correlated with an

increase in the proportion of the voting population with school-

age-children, Which may be accompanied by political pressure_

for increased expenditure per capita. The coefficient_of

,BURDEN measures the combination of the price effect and the-

;political effect, and thus under-estimates the absolute magni-
,

. .

1

tude,of the price effect taken by itself,. If political interest,
1

and activity is-greatest among families and permanent residents, 4
t

., --
c

, 1

and nd if individuals without pupils in the public schools are
i --..

'--
also interested in school spending to maintain the value of

their property, then it is possible that the bias

preting LBURDEN as a price coefficient s small.i

4) Both Federal Block Aid and State Block have_gOsitive

, s

4pt

coefficients. LFBLOCK is defined as the sum, of federal-aid and

conditional state aid for special programs. LFBLOCK is in-

general distributed randomly with respect to community income

and expenditure. The el4sticity of .1268 attached to LFBLOCK

iii equation (3.1) .is .consistent with__a__slope---a-tthe--nrozThs of----------
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14.07, implying that expenditure is increased by approximately_V

the exact amount of the increase in conditional aid. LSBLOC2
is the component of_Chapter 70 aid which acts as if it were
a block grant. For all communities_Chapter'7-0--a-idks---a----

product of the matching rate and reimbursable expenditure,
`where reimbursable expenditure is a minimum of 80 percent of
the !:Lat.o averayv, and a maximum of 110 perceht. Thus,. for .

-7L9werf-pehding less than 110 pQr,..cPt, .01e. _St
aid appliedaztgenttf'tliet2Ie4V"dieT6CiSS-if:JI-:
were a lump -sum grant, It is not increased or reduced by;
Marginal changes in local,expenditure., If the locality exceeds
the limit of reimbursable expenditure, then the entire Chapter 70.
aid received'is a iuMp-sum grant. Since -LSBLOC2 varies' posi-
'tively with the towns expenditure, the coefficient attached
to it is biased upwards. The'estimatedelasticity of 0.0124
in equation (3.1) is consistent with a slope at the mean obser-
vation of.0.082. Tie smaller slope attached to LSBLOC2 is
expected, since Chapter 70 aid-is for general expenditure,

-.sand is much less than the community is, already spending with
its lOcal resources. Equation (3.1) indicates that, general
luMp,suM aid is likely to be used mostly for reduction in the
local school tax.

5) Expenditure increases with a rise in the amountof
taxable property in the district owned by non-residents.
The coefficients attached to STACAP,s_eason'al property, and
BUSCAP, business property are positive. The coefficient
attached to SEACAP is insignificant in the Boston Metropolitan
Area sample becaus6 towns with significant numbers of seasonal
homes don't exist there.

Equations (4.1) and (4.2) divide the sample into the
top and bottom 65 communities ranked tw_meanincome.
coeEficie.at'S-of the two equations appear, similar, especially
alb coefficient attached to LBURDEN, aLt-hough the -coefficient,

sy
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of matching state aid is still unstable. Eq :tions (5.1)

through (5.3) show tbe resulta_of46:usi-ng-1970-7l expenditure
as thedependent variable,with several subsamples. The

Variable SHAREN is an alternative defiAtion Of the price
variable which assumes that towns receiving marginal matching

.aid arc. acting as if they expect 100 percent funding.

'AQQ.7 not a,up a
..*
rr2%o73c -m cwed. a s, a prip, by most

of the communities, if-we compare the unstable and insigni7i-,

ccr.affi=5±6hg6'it-EaChea to SHARE /an4.SHAREN with the
.stable and signYfiCant COeffi&ieritandd....Ao.13MRDEN t

other measure of fproportional price reduction. In view of
the large change in'state practices for funding Chapter 70
'aid in 1970, it is not surprising if the local sells:is:A districts
,were confused.

Equafion (5.4) ,estimates educational expenditure assuming
that all Chapter 70 aid'in 1970, was perceived by communities
as lump-sum aid.

In separate equations in Table'5, two-different measures
of percent of property owned by local residents are used..
The- variable labelled PCRES.consistently performed better
than the variable labelled RESASS. Descriptions of the con-
struction of the two variables, and a possible reason-for the

superiority of PCRES are discussed in the Appendix. The

cobfficient attached'to PCRES in equation (5.4) is smaller
than the price elasticity, as expected.

Table 6,provyles some crude, indirect test of the' extent

to which education-lovers distribute themselves Intown0 with
a lower priceof---education------.'The variable PRICE in Table 6

is computed, using equation (2) and regression coefficients

from equation (5.4), by the formula:

V zarr.sr.,,,..--41..,..-1.:,24...a.a
PRICE = BURDEN x-(PCRES)

4,^7, 1,S.
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PRICE EQUATIONS

Dependent Variable: ,Price of Educational w.

Expenditures, estimated from
Equation (5.4) and labelled PRICE

muLhod: Ordinary Least Squares
Functional Form:. Linear in Logarithms

A11 equations are weight.ed by size of town. All equations use
130_Towns and Cities in Massachusetts as the sample.

....

uation

t'0.,8.5394 MENINC_
(7.85)

R2
,

R = .2416, F(1, 28) = 40,771
rte

Eauation (6.2):

PRICE = -0.5719 - 0.12533 TAXSTD
(0.71) (1.58)

R2

Equation (6.3):

= .0192, F(1, 128)- = 2:503

PRICE = -8.860 -I- 1.1353 MENINC ;7 0.36362 TAXSTD
(7.60) (8.54) (5.25)

,R2 = .5768, F'(2, 127) = 38.398

Equation (6.4) :

. PRICE = -9.154 -I- 0':58891 MENINC 0.20533 TAXCAP
(7:23) ' (3.55) (.2.61)

.wr.s -r rr,

.2801, (2, 127) 7:--,..24.701-
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gable 6 (cqntinued)

PRICE EQUATIONS
A

Equation (6.5):

PHICE = -10.79 f "043621 MENINC - 0.062345 PCPRO
(7.17) '(6..09) (L.0.8)

R
2
'= .2485, (2, 127) = 21.00b .

Equation .(6.6):
.

--':--.2--.." _-. ., -
, ...

-r"--;.-... ,72, .-,,,,. -1.iRICE,::=,--0.-. 1:2,9:0.. 7,2 O. 24 341. EXPRST

---".'--(e-'19..1"47),..",-.,,.:
.

-,.4.A- . - .: --.-
..

R
2
-= 0.0166,.F(1, 128) = _,.0.

.

Equation' (6.1-) shows that high income families, in general,
appear to locate in towns with high 'prices., despite the higher

marginal evaluation of education among high income communities..

Although per-student wealth is negatively' correlated with

4,

price, per capita wealth is positively correlated with price a
(Equation (6.4)).

librium curve

that the curve is indeed much flatter than the indifference
curves estimated by holding some of the demand shift vaFiables
(income, percent professional, percent in,private schools).

constant. -However, the correlation-between PRICE and EXPRST
is very low, indicating considerable imprecision in the rela-
tioliship. It appears that the perfect mobility hypothesis,
which implies a strong, negative.relationship between PRICE
and EXPRST, is not confirmed.

Finally, Equation (6.6) estimates the equi-----

of Figure 3. The coefficient of EXPRST indicates -,-r.F.gz

In short, indirect eviddhce indicates that the downward

bias in estimating the price-elasticity implied by aperFect
long -run mobility model with no considerations other than
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expenditure per pupil and housing costs'affecting individuals'

choibe of location is not great, although it rsnot possible-

to estimate precisely the extent to which left=out taste fo;.

education variables are negatively correlated with price. On
ho otl hand, use of the student to population ratio as a

."m.1:iure of price biases the price-elasticity estimate - upwards-
(toward zero),. Theref e, it is reasonable to view the coeffi-
client of BURDEN in equation (5.4) as a lower bound of the

absolute value of price elasticity.,

IV. PRIVATE SCHOOL ENROLLMENT AND PUBLIC POLICY
. -

.

urrent proposals to equalize spending in. public schools
_across communities or to provide systematic compensatory spending,
do n t suggest-any change-in an individual family's option to

pUrclase schooling in private institutionmeeting state stan7
dardf. If equalizatiOn in public schools results in an exodu"s '
-to-p vate schools of the children of wealthy"families, the

maj r goal of the equalization--program will be negated. This

sec ion explores the relationship between public expenditure

. and private school enrollat.

Ve.

7--

Private school enrollment has two effectson public school
exp nditure. First, an increase in privateschooi enrollment

lo ers the proportion of the population with a direct interest.

in maintaining high quality public schools, leading to a reduc-

tion in desired expenditure. Second, an increase in private

school enrollment loOers the public school student to popula-
tion ratio. Thd resultant fall in the per-capita.tax price of

.

public-education should lead to an increase in public expendi-
,

ture per student. If the second effect is greater than

first,- increased-private school enrollment by the wealthy will

ro
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benefit those remaining in public schools in absolute-terms-by
vising public expenditure per student Witbout-increasing

school taxes, although it will also 'widen inequality by increas-
ing the dispersion of individual expenditures

Further, privatn school enrollment may itself be a function
or public school expenditure. 'If expenditure in public schools
is an important determinant of the perceived quality of educa-.

tion, a reduction in public school exp enditure may lead to
increasea.enrollment in private schools.

Equations (6) through (8,) outlinea simple model encompassing
the interaction between private school enrollments-and public
school expenditure. .y

EXPRST E(BURDEN,- PCPRIV, X1) (6)

PCPRIV = P(EXPRST, X2)
(7)

BURDEN = B(PCPRIV, PCiTUD)
. (8)

-EXPRST is publie school expenditure per student, BURDEN
.

public school studenti-per capita, PCPRIV the percent of students

rti

in private schools, PCSTUD the ratio of all students to popula-
tion, and Xi and X2 exogenous vectors of demand shift variables
in equations (6) and, (7), respectively. Some of the variables
in X

1 are mean family income, percent Of tax base owned by local
residents,,federal and state aid per s tudent, and wealth per
capita. X

2 might include the proportion of Catholic families,
the percent of extremely wealthy families, and the characteristics

'of most students in the public schools.

Table 7 presents ordinary least squares estimates of equations
(7). The percent of students in private schools seems to be
determined by demographic characteristics of the population.
Since most of the private school population in Massachusetts
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,attends parochial schools, the percent/Of Catholics in a.

town should be-an important determinant of total private
_schoel enrollment. Direct data on a reliO.ous breakdown
of the ''population wes-unavafiable,-so,the'percentage of
the population who are immigrants or first ,generation
people of irish_anctalien descent was used as the proxy

!

variable PC:CATH: PCCATH has th_ e^expected.positive sign
andis highly significant.'- second impoi:tant source of

% -enrollment in private schools. is extremely wealthy feral-,.

-lies. PCRICH, tfie percentage of families earning at Opt
25,000-in 1969, 'Was also fond to be positively relgted
to 'private schoolenrollment and sji:gnIficant,

Tfle 1.1teresting obserVatiOn:Abdt equations (7.1) through
(7'.'3)., which are representative of many specificatipns tested,
is_that no evidenae -exists indicating an effect of EXPRST
on PCPRIV.' Private school enrollment appears unaffected
by the level 'of'speriding in public schools. However, pri-.

vete school enrollment is, higher in'communities with. more.
families on welfare and with a lower average level of educe-

.11

tion in the-public schools. This result is consistent with
an interpretation that prospective private school users
are concerned about the quality of public schools, but are
motivated more by quality of the students in public

schooli,than by the amount of resoUrce inputs.

no coefficient of EXPRST in equations .(7.1) through
7:3) is biased downwards if increased private school
attendance reduces desired Public school attendance. How-

ejtimation of equations. (6), through (8) by two
least squares yielded qualitatively similar results.
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Private School Enrollment Equations

Ddpendent Variable: Pdrcent of Students in Private hoolS

Method: S)rdinaryLeast Squares

I'Unctional'Form: Linear'

Al] eqs. arc weighted by size of town. All pqs. use 130 Towns
and Cities in Massachusetts as the sample.

(t-sLatiistics a're in parenthesis)

8

Eq. (7,t.1):

PCPRIV = '1.224 -I- 0.0001 EXPRST - 0.1000 MEDED
(6.88) (0.71) (6.81)

+ 1.7267 RELIEF + 0.56717 =Mil 0.66771 PCCATH
(4.47) (2.39) (3.75)

R2'= .5513 F(5,124) = 30.471

Eq. (7-:2):

PCPRIV = 1.303 -I- .0001 EXPRST 0.1050 MEDED 1.4250 RELIEF
(6.52) (0.64) : (6.65) (2.75)

+ 0.57146 PCRICH + 0.6b598 PCCATH + 0.0000 NEGROS
(2.40) ',,(3274) (0.87)

= .5541 F(6,123)= 25.471

Eq. (7.3):

PCPRIV =

o . -

1.372 + 0.0000 EXPRST - 0.0899 MEDED + 1.3817 RELIEF -

(6.79) (0.46) (5.60) (3.09)

+ 1.4659 PCRICH + 0.70181 PCCATII - 0.00002 MENINC
(2.29) (3.93) (1.51)

2
= .5595 F(6,123.) = 26.037

8
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RELIEF, the percentages at families on welfare, may

60- measure of the number of students from extremely deprived

homes in the public schools, while MEDED, the average level,

of education of,people over 25, may, reflect the average

intelligence and-motivation of the representative public

suhool student. Equation (7.2)-indicate's that welfare
-itself, and not its correlation 1,7101 the number of Negroes,
is the important variable, while equation (7.3) suggests-

,f.-E'at the median education variable is, important independent.
Of its correlation with' mean family income.

In other words, equationsA7.r),, through (7.3). suggest
that usage of private schools by families who.are motivated
primarily by- dissatisfaction with the low level of ekpendi-

,

tures in the public schools:is not a statistically' important
-phenomenon. This finding. is confirmed by analysis of con-,.
sumer surplus from consumption ,of education presented in

,,Seciion V. It is shown that for plausible values of price'
and income elasticities of demand, veryfew.families have
a high enough,income to make private school attendance,

worthwhile because of insufficient public expenditures alone.
Since private school enrollment is not affedted by

expenditures, it is simple to compare the two effects of

exogenous shifts in PCPRIV on expenditures. The direct

elasticity of E)PRST with respect to PCPRIV is estimated

in equation (5.4),to be -0.0617. The indirect' effect of

PCPRIV, through its effect on the price of education/ is

the product of the elasticity of E4PRST with respect to

BURDEN and the elasticity of BURDEN with respect to PCPRIV.

The former is estimated at -0.3844 in equation (5.4); the-
:

'latter was estimated at -0r1760 by estimating the definitional
equation (8) . The produc of the two is 04067. Thus, it

5,
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appears that-the two eff6cts of exogenous changes in pri-
va'te scabol enrollment on` public school perrpupil.expen-
ditures cancel, each other out. Table 8 provides further,

evidence that private school enrollment does not in total
affect public school expenditure by estimating the reduced
form (:quaLion for uxpend'itur9 from the system (6) through
(8). With the exception of PCRICH, all of the exogenous
variables in equations (7.1) through (7.3)- which affect
PCPRIV have no effect in the reduced.form equation for
expenditure.

In conclusion, the evidence presented 'here suggests,

that-equalizatj.-on plans which cause:well-to-do families- to -

'leave the public schools are not likely to have much effect
on per-pupil expenditure on the students left behind. In
addition, it appears likely that changed methods of financing

.schools are not likely to cause much desertion to private
schools. The equatioris do not yield'any solid predictions
about attempts, through busing and Other means, 'to promote
social class integration in public schaolS.

.

V. WELFARE ANALYSIS OF PROPOSED SCHOOL FINANCE PLANS

A. 'Introduction

In this section; some proposed reform plans are an yzed
using applied welfare economics. A benefit-cost analy
the plans is performed from theviewpoint of different towns.
and income groups. It is assumed that the alternative to
each plan considered is a simple foundation plan in which the
state pays to each community funds sufficient to provide a

minimum' level of education and finzences the plan with a state-
wide tax with an incidence proportional to mean family
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Table 8. Weduced Form Equation for, ZXPRST

Dependent Variable: -Current Expenditures' per Student, A970-71
. Method: Ordinary Lest Squar6s

FunCtional Form: Linear in Logarithms-

Equation is weighted by size of town. Sample includes
all 130 yownn and Citicp in Massachusetts.

(t-statistics are in parenthesis)

Equation

.EXPRST = 0.8474 - 0.1509 PCRES + 0.4201 MENINC'+ 0.0745 FBLOCK
(0.51) (3.04) ,(21_64)_, (2:58) __ _ »-r,

+ 0.0816 FUND 7 +%0:2344 TAXCAP + 0..0119 PCPRO
(1.90)

(0.66)

+ 0.0705 MEDED 0.0081 RELIEF + 0.0860 PCRICH
(0.40), (0.28) (2.25)

0.0057 PCCATH - 0.37546 PCSTUD
'.(0:38) (6.13)

.7199 F(11,118) = 27.576
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income.' The state subsidy in the foundation plan is set

equal tolthe current minimum per -pupil expenditure in .

Massach/usetts. . The costs -to pie income group or town of

each plan is simply the additional taxes plus change in
not fOundnticin plan subsidy associated with the plan.
Benefits of educatibdal expenditure can in principle be
estimated by trying...to enumerate the specific benefits ,

received from educational expenditure, quantifying -them
and relating-incremental benefits statistically to incre-
mental educational expenditure. .Unfortunately, current
knowledge does not permit 4 good estimate'of benefits in
this fashion. The only studies which relate expenditure
to school outputs use reading and mathematical test scores
and dropout rates as-measures-9f output.' Consumption
benefits, either an the immediate pleasure of attending a

better school, or in future enjoyment of life made. possible
by increased learning are omitted. Further, translation of
incremental gains in test scores to,incremental gains in

lifetime income, i.e., measuring the monetary value of a

1.
, Many state foundation plans operate in a 'different Manner.

The state sets the minimum.expenditure level and localities
receive the difference between that amount and the amount which
can be raised with local tax rate X. X is the rate
when applied,to the wealth of the richest community; produces
the foundation level of expenditures. If the statewide.reve-
nues are raised by a eiOpdttional tax on wealth per student,
the incidence of the two plans is the same. However, if state-
wide tax's ate proportional to mean family income the form of
the foundation plan assumed here.,is more favorable to commun-
ities with a low-ratio of wealth per student to mean family
income. Specifically, the form of the foundation.plan assumed
here is less disadvantageous to big cities than the alternative.

'See, for example, Coleman et'al. (1966), Katzman (1967),
Burkhead et al. (1967) and Bowles (1.970)'.
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test score increment, is not feasible with present knowledge.'
Therefore, direct enumeration-and quantification of benefits
is not done.' Instead, benefits are,measured by assuming that
consumers of educatibnalservices correctly evaluate the
individual benefits to themselves, and that the current system

:school finance enables most c2nstmers to
realize their preferences. Benefits are what the_buyers per-
ceive them to be.

The assumptions made above require that local financedf
education leads' to the optimal amountof expenditure. It is
assumed that external benefits of education.aPply only to the
minimum spending level which is provided by the foundation
plan.2

Two general types of aid 'plans are analyzed. In Plan 1,
the state provides all funding, with local or individual supple-
ments to the state subsidy not permitted. The benefits of
Plan 1 are pictured in Figures 4a and 4b.

In Figures 4a and 4b, Price is the local residents' share
0of expenditure per Student, Es is expenditure per stud'n't under

state financing, Eo'is local expenditure under local financing,
assuming no outside subsidies, MV

s is the marginal evaluation
o

of expenditure at spending level Es and DD is the demand curve
for .educational exp'enditure. The total benefit of the state
program is the dollar reduction in local costs plus the increased

'Grubb (1971) estimates benefits frdm elementary and secondary
schooling for different income groups by relating years of educa-
tion to income and adjusting for drop-out rates for pupils from
different social classes. RdWever, Crubb's estimates only measure.
total benefits of educational expenditure; they provide no infor-
mation-on incremental benefits related to incremental expenditures.

-My assumption that external benefits apply only to a minimum °

spending level is also use1 by Pauly (1967) and Feldstein (1973) .

If all increments of expenditure have spillover effects, then a
s};,stem of local finance will lead to too low a level'cf expendi-ture.
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(decreased) consumer surplus resulting from the increased.(decreased)
expenditure per student. Note that the benefit in Figure 4b can be
negative if'the valUe of consumer surplus lost exceeds the direct,
value of state assumption of,local\costs. If the benefit in
Figure 4b is negative, the locality or individual would 15e better-off

gqiu(7,11,ion LlAwlf. in other words, a negative value of
benefit, if the program is viewed as public financing for individuals,
is_equivalent to asitUation in which the individual would be willing
to sacrifice the public subsidy and purchase the same type of educa-
tion in the private market.

Iff Plan 2, the state subsidizes education by sharing the
costs with individuals and or towns. The state plan.is equivalent-

,to, a price reduction. Figure 5 depicts the measurement of benefits

PriCe

*..41.0...44 .:*
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BENEFIT = ABU = (OBCE0 - OAFE0) +-(CE0E1H -E0FHE1)

ElOBCE0 - OAHE1 + CE0E1H '= E0 - (1-M)
1 f P(E)dE (10)

E
0

In Piqure 5, OI is the unsubsidized price, while OA
is the price after the matching subsidy. The subsidy leads
to an increase in expenditure from E0 to E1.' The benefit
is the increase in the area between the demand'curve.and
locally assumed cdses, which is the sum of the product of
the per-unit subsidy times the orig nal expenditure ID' 's

the consumers' marginal net benefit incremental -dend-
ing. Note that the area CGII represents the difference between
total aid expenditure of 'the state and the perceived benefit,

Cotts of both types of plans for each locality are-cal-
culated by summing the projected increases in state aid over
all communities, and then apportioning the share of costs
ir proportion to the relative mean income and relative student
to population ratio of eac; community.

"All the plans considered,are composed of either lump-sum
grants or price changes, or combinations of the two. A lump-
sum graht, which can be added to by the locality, is treated,
along with its accompanied change in tax liability as a change
in net income, and the expenditure change projected from the
estimated income elasticity.

A numlaer pf assumptions made here bias the results in
favor of the reform plans, especial-ly those that promote more
school spending. ,First, it is assumed that changes" in financing
arrangements do not affect the unit costs of education. If

the teacher supply schedule Is upward sloping,' if centralization

Moynihan (1972) argues that the primary effect of reform
of school finance will be to raise teachers' salaries. Moyni-
han's argument implicitly assumes that the supply of teachers
is totally inelastic. However, Bean (1973) has shown that
teacher 'supply is quite responsive to wage rate change.
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of finance serves as an impetus to future teacher unioniza-

tion, -CT if increased state control reduces productive effi-

ciency, the unit costs of quality education may rise. Second,

no account is taken of the excess burden of taxation resul-

ting from the increase in state taxes. Finally, 'assuming
,

piwpflrLionat incidence of state taxes probably exaggerates

the redistributive effect in favor of the poor.

B. Definition of Groups,

Mcbility AssuMptions and Reform Plans

Changes in financial arrangeinents for funding eduv.ition

wi 1 affect both the spending behavior'of currently consti-
.

tute cominunities'and, through changes in residential location,

,-------:-TrecinT6grflormunities. A full model of the urban

economy is required to explain the precise interaction between

schools, 7nditure and loctional dhoiCe. This paper will

explore the incidence of reform, plans undpr two'alternat:Sve

mobility assumptiOns.
Ns

Assumption I There is perfeCt mobility fOr all

individuals. LOcation.is influenced only by school expenditure

and housing costs. Therefore, the price of education is the

same for 'everyone.' The only measures of ability to pay for

education are average family.income and family size. As a

`first approximation, it is assumed, that family size is indepen-

dent of income. All school aid plans use income, rather'than

community wealth per student, as the measure of ability to pay.

The base plan,,to.which refbrm plans arc to be compared, is

a tuition voucher plan under which all individuals receive.an

amount per child equal to the 1969-70 expenditure of the

lowest-spending community in Massachusetts, and are free to
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0

supplement the voucher with their,personal funds to purchase

aboye-NiniMum quality education:, 'Las assumed that income
level is the only source of variation in,desired expenditure,
on education. Usihg alternative assumptions ahout the-magni-
tude of income and price elastibities, and setting the expen-

Xd Ilw.moart income family equal to theaverage educa-
.

tional expenditure per pupil. in the state, desired expendi-
.ture, in the absence,of'subsidized'pkices,

is pr.ojected for
all income groups. Benefits and costs for'sever'al proposed
programs are then caicul4ted for all income groups, ranging
from mean family income of $500,to $50,000 at intervals of
$500,

..
,

, .Assumption II: All' characteristiCs oVcommunitieswill
, ,

be unaffected by 'introduction of reform plans for school
.spending. 'Therefore, desiredexpenditur without, 'reform,

is detcrminad in part
yby current price differences among,...,

communitie. All school aid reform plans use equalized
wealth per pbblic'school pupil as the measure of pbili6y'to

%, ,

. -pay, with theexo62tion of the Massdthusetts Rlan which uses
equaliz.cd-wealth-per school attending child. The price of
;Yuba-Lion in each community is projected from equation (5.4).
State exp6nditure, in the :pase foundation plPn, is set at
the minimum level for that year 1970 -71. Actual4expenditure
for education in 1970-71 is assumed to be the desired

expenditure for education for each community in the,
.... t.

absence of a pr,ice subsidy from the State. ,Benefits and
-1.costs for the proposed programs are then estimated for

.

all towns'.1 Net .9.ins frOm lie programs (benefits minus
.

Acosts) pre then regressed on community characteristics

11;
to examine the differential impact of the programs by

_

income level and degree of urbanization.

3
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- .-

c . .

Thp,following specific reform plaris are considered:
. ,

Plan la:*.Tbe gtate,asSuMesall costs of public educa-N .
.

.

tion. 'Any community (family) must sacrifice the entire
J

State subsidy in order to purchase more,)expensive education.

Expenditure is set at the current average level of expendi-
t,11 p pupil.

.,Plan lb: Plan lb is .the same Plan la, except, that

expenditure is set at the level of the highest-spending town.

Plan 2a: Plan 2.a is a version of the power-equalizing
plan suggested b. Coons, Clune and Sugarman. State.aid.to

1localities is g'ven so that the price of education faced by

each locality (indiVidual) is propOrtional to the relevant
.

.

measure of ability to 'Say_ (P = kA).' If E is expenditure,
.2.

and S is state aid, then:\

(E - S)/E = kA

.Rearranging, state aid can be expressed as:,

.(10)

S = (1, - kA)E (11)

If A is average. ability to pay (average income or
0 average wealth per student), '(11) can be rewritten as:

/S = ( -'k
1
A/R)E

The value of kl determines the overall subsidy to local
spending. The greater kl, the higher the price faced by all

localities (individuals). If kl is'equal to cne, the average.

locality receivds no aid, while poorer localities receive a

state Subsidy and fdealthier localities pay an excise tax on

'Feldstein (1973) shows that the concept of wealth- neutrality,
i.e., no correlatIon between wealth and expenditure, is realized
by a poWer-equalizing plan only if the wealth elasticity of

is equal to the priCe elasticity of demand.
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education. The problem with an excise tax on education.

for local communities is that it would encourage indivi-
duals to use private schools and make it advantageous

for the locality to'reduce to a minimum expenditure on-public
education. While'it would be possible to purchase resources,
at: cost in Kivate schools, resources in public schools would

.111 praciice, many states, pith percentagelkquaUiza-
-1.,tion plans "circumvent this problem by imposing a loWer:limit

on the matching rate implied by:equation (12). This Practice
negates the principle of powep-equalizing.

For Plan 2a, the highest feasible value of k' is chosen.
1 1The value of kl is chosen so that public schools will not

be more costly to users than private schools using equal
resources in any community. Details of calcialation of the.
highest feasible value of kl are given in Sections and D:

Plan 2b: Plan 2b differs from Plan 2a in the-ch
the -value of k1. In Plan 2b, k1 is set equal to

. max' .where
Amax: s equal to the value of the ability o'Pay index..x

,in the community with 'the. highest mean income or w 'ith..141Prr

student,Idepending on which of these two. measures is'chosen
as the measure of ability to pay. This choice of'kl ma)cps
the pFice_of education equal to unity in the community with
the'greatest ability to pay, and proportionately lesa than
one in communities with proportionately less ability.'

Plan 3: Plan 3 is thd current Massachusetts state aid
plan. it is assumed that the plan is' 'fully. funded over. a,
long period of time, so that localitiesjindi .areee. '/
aware'of the prices they face. Under the,plan, statealLis
equal to:

g

4 ''Coons, Clune and Sugarman (1970) describe thd \
equalizing effect of the lower71imt on state a4" in\the 1
Rhode Island percentage equalization formula.-

S = mE, m= .
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subject to the constraints:

. 15 < m <-85

and

( 14) .

',80mR < S < (15),

6 4.wiloru E is average (reimbursable) per.pupilexpenditure
in the-state.

.

Projection of optimal expenditUre for individuals and
,-localities in response to the plan is complicated, and is
`explained in detaij. ih sections C and D.

-
C. Benefits and Costs of Reform Plans

Assuming Perfect Mobility.

CThis section shows the results of the }benefit -cost

described in Parts A an B, for. all of the plans,., under
.

the assumption of perfect mobility; The methodology used is
described'and the results presented separately for each pla-ne

Plan 1: Desired expenditure for each income group is
estimated by the equation:

E
d

= aY c
(16)

, when::
/
E
d is desired expenditure per studen t, Y is mean

family iqeome,
\

and a, and c are constants. Calculations are
performed for\values of c, the income elasticity of demand,
of 0.4, 0.6, 4d 1.0. The constant "a" is estimated by sub-*

,

-

stituting mean expenditure and mean family income into equa-
tion (16). ThiS gives desired ,expenditure when the price' of

a doll5r,of resource inputS is one dollar.

To estimate benefits, the equation .E = aPbYc is solved
for P, the price of an expenditure, to obtain the dollar value

51;,
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to consumers of an additional dollar spent on egUcation
as a function of expenditute.

P = a-1/b1-c/13'E 1/b
(17)

'Calculations are performed for values of b, the pride
olasLiciLy of demand, of -0.2., -0.4, -0.6, and -1.0. The
two higher egtimates'of price. elasticity represent the range
of Feldstein!st4 (1973) estimates, 'and are .included to test
the sensitivit of the results presented` here-to reasonable
variations in, assumed parameters. Then, benefit is estimated
by. the formula:

r.s
s

BEN = Ed t 1 a Y
-c/b

E
1/b

dE

E
d

(18)

In calculations for Plan la, E
s

is the average per-pupil
expenditure in the state. In calculations fof Plan lb, Es'iS
theper-pwil expenditure in Weston, the wealthiest town.

Costs arc estimated by the formula:

'COST = (Y/) E
s

+ E
min (1--, Y/) (19)

.where Y is mean family income in the state, and Emiil is
the_ expenditure of the poorest town. Thus, costs consist of
the sum of the tax liability required to pay,for the. statewide
funding and the net lbSs (gain) incurred by the elimination
of the foundation program.

Tables 9 and 10 show, benefits, costs, and net gain.3 for
both Plans la and lb, using the best estimates of the price
and Income e'asticities from Part II. Tables 11 and 12'show
benefits, costs and net gains using a lower bound on the :

income elasticity and an upper bound,on the price elasticity.

Plan 2a: Before estimating beneats for Plan 2a, it is
necessary to choose the highest feasibiegvalue of kl. Then,
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.Table 9. Benefits Cos ;s, Plan Ia

State Expenditures per Pupil = 924.34

Price Elasticity = -0.4

Income.Elasxicity 7 0.6.

Income
Di.sired

Spending Benefit Cost Net Gain

3,000 387.95 , 576.26 664.84 - 88.58
. .

5,000 527.09 727.17 718.06 9.11

7,000 645.01 824.36' 771.29 53.07

9,000 749.48 884.55 824.51 60:04

10,000 798.92 903.56 851.13 52.43.

11,000 845.94 916;15 877:74 38.41

12
3
000 89) .28 922.87 904.35 le.52,.

13,000 935....3 924;18 930.97 - 6.7.1

1.4,000 977.65 920.46 957.58 - 37.12.-

.i.

15,000 1018.97 912.03 984.19 - 72.17

16,000 1059.20 899.16 1010..80 - 111.65

18,000 1136.76 861.05.. 1064.03 - 202.98

20;000 1210.94 807.72 1117.26 -.309.53
.

22-,000 1282.21 140.46 1170.48 - 430.02

26,000 .3.417.39 568.06 1276.93 - 708.87

30,000 1544.46 350.25 1383.38 -1033.13

40,000 1835.44 - 364.78 1649.51 -1649.51

50,000 2098.39 -1287.63 1915.64 -1915.64

Net gain cannot exceed cost, since individuals have option of
purchasing private education.
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Table 10. Benefits and Costs, Plan lb

State Expenditures per Pupil = 1477.00

Price Elasticity = -0.4

Income Elasticity = 0.6

. Ine(mw
Desired
Spending Benefit Cost l et Cain

'3,000 388.0 611.8 794.9 - 183.1

5,000 527.1 803.6 934.8 131.2'

7,000 645.0 950.9 1074.7 - 123.8

9,000 750.0 1069.1 1214.6 - 145.5

10,000 798.9 1119.7 1284.6 - 164.9
.

11,000 845.9 1165.5 1354.5 - 189.1

12,000 8913 1206.9 1424.5 - 217.5

13,000 935.. 1244.5 1494.4 - 249.'

14,000 977.6 1278.4 1564.4 286.0

15,000 1019.0 1309.0 1634.3 - 325.3

16,000 1059.2 1336.5- l704.3 - 367.8

18, 000 1136.8 1382.9 1844.2 - 461.3

20,000 1210.9 1418.9 1984.1 565:2

22,000 1282.2 1445.6 2124.0 - 678.4

26,000 1417.4 1474.0 2403.8 929.8

30,000 1544.5 1473.1 2683.7 -1210.5

40,000 1835.1 1364:0 3383.2 -2019.2

50,000 2098.4 1128.4 4082.8 -2954.4
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a6le11. Benefits and Costs, Plan la

State Expenditures per Pupil, = 924.34

Price- Elasticity = -1.0

Income Elasticity = 0.4

Income-

3,000

5,000

7,000

9,000

10,000

11,000

12,000

13,000

14,000

15,000

16,000

18,000

20,000

22,000

26,000

30,000

40.,000

50,000

Desired

Spcndi ng Benefit Cost Net Gain

518.16 818.07. 664.84 153.23

635.63 873.65 718.06 1 155.58

727.20 901.64 771.29 130.35

804.10 916.16 824.51 91.64

838.71 920.25 851.13 69.12

871.31 922.79 877.74 45.05

902.]7 924.07 904.35 19.12

931:5. 924.31 930.97 - 6.(5'

'959.54 923.68 957.58 - 33.50

986.39 922.30 984.19 - 61.89

-1012.19 920.29 1010.80 - 90.51

1061.02 914.70 1064.03 - 149.33

1106.69 907.43 1117.26 - 209.82

1149.70 898.86 1170.48 - 271.62

1229.15 8.78.84 1276.93 - 398.09

1301.55 , .856.12 1383.38 - 527.27

1460.29 792.49 1649.51 - 857.03

1596.62 723.96 1915.64 -1191.68

55

59

....,-



Table 12. Benefits and Costs; Plan lb

State Expenditures per Pupil = 1477.00

Price Elasticity = -1.0

Income ElaSticity = 0.4

Income
Dosircd

Spendin denefit Cost Net Gain

3,000 518.2 1060.9 794.9 266.1

-5,000 635.6 1171.6 934.8 236.8

7,000 727.2. 1242.5 1074.7 167.8

9,000 804.1 1293.0 1214.6 78.4

10,000 838.7 1313.3 1284.6 .28.8

11,000 871:3 1331.2 1354.5 - 23.3

12,000 902.2 1346.9 1424.5 77.6

13,000 931.5 1360.9 1494.4 --;133.5

114,000 959.5 .1373.4- 1564.4 - 191.0

15,000 906.4 1384.6 1634.3 - 249.7

16,000 1012.2 1394.7 -1704.3 - 309.6

18,000 1061.0 1844.2 - 432.2

20,000 1106.7 1426.1 1984.1 - 558.0

22,000 1149.7 1437:7 . 2124.0 - 686.3,

26,000 1229.1 1454.9 2403.8 - 948.9

30,000 1301.6 1466.1 2683.7 -1217.5

40,000 1460.3 . 1476.9 3383.2 -1906.3

50,060 1596.6 1472%3 4682.8 -2610.5
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having set the price schedule, it is necessary to project

.changes in expenditure for all income groups, using the
estimated parameters of the demand for educatio equation.

The value of k
1 for Town i that makes price equal to

(me S7/Y, :since' price is equal to However, kl
may be greater than c'/Y, without inducing a shift to private
:.schools, for two reasons:

1) The ratio of students to population is greater among
'the fraction of tiie population using elementary and secondary
schooling than among the population as a whole;

2) Property taxes used to pay for public services are
-deductible-from federal income taxes. Expenditure on private- At

schdoling is not tax deductible.

Assuming that the'ratio of school age children to people
in families divided by the ratio of public school children
to poioulaton is the appropriate measure of the relative gains
to parents of public financing, and using as an estimate of

tax deduction for each income bracket the marginal tax rate
for a family of four using the standard deduction, a crude
estimate of the maximum permissible kl for each town was cal-
culated by the formula:

k
1
= (RPRIV/RPUB) (1/(1-MARTAX)) (/Y) (20)

RPRIV is the ratio of school age children to people

in-families, RPUB is the_ratioof public school students to

populationand MARTAX is the assumed marginal tax bracket

applying to the family income level in question. Assuming no

demographic differences among income classes, a value of kl

was then calculated for the income level corresponding to

every town. The minimum of the maximum possible ki's was then
used in the price variable for Plan 21.
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Plan 2b: In Plan 2b, k
1

is simply the ratio Of the
,ncome in the richest town to state income.

Expenditure will change as a result of Plan 2a\because
of both price and income effects. The individual's income
will anc,ro8 both by the subsidy and by the corresPonding
Lax cfiang6. '['he tax change itself is a function of indivi-

e

duals' expenditure responses. For the representative town,
the resulting expenditure equation can be written:

E = aPb(Y-(1-P)E)c
(21)

where (1-P) is the state matching rate on expenditure.
The expenditure for the representative town under Plans 2a
and 2b were estimated by nonlinear methods. Then, E was cal-
culated for all individual income levels, with the tax lia-
bility at each income level equal to the average tax level
multiplied, by the ratio of income to mean state income. Using
the resulting expenditure predictions, benefit is calculated
by:

El

BEN = B0 - E1P +
1

a-1/by-c/bE-1/bdE
(22)

B0

while cost is equal to:

COST = (Y/i) ((l-P) E) + Emin(1 (Y/)) (23),

Tables 13 through 16 show gains and losses by income
class for Plans 2a and 2b.

Plan 3: Plan 3, the Massachusetts law, is considerably
,

more complicated.' Projection of expenditure with a simple
logarithmic demand curve is outlined below.

A more detailed description of the Massachusetts Plan isfound in Daniere (1969).
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Table 13. Benefits and Costs, Plan 2a

Price = 0.8433 Y/i
0

Price Elasticity = -0.4

Income Elasticity = 0.6

Incomo

...

. S w nd i aa Bc rte ri t Cost Net Cain

1,000 735.5 401.6 483.6 - 82.0

5,006 814.6 426.2 416.0 10.2

7,000 871.3 397.8 348.4 49.4

9,000 916.2 334.3 280.7 53.6

10,000 935.8 292.5 . 246.9 45.6

11,000 953.8 245.0 213.1 31.8

12,000 970.5 192.3 179.3 13.0

13,000 986.2 135.0 145.5 - 10.f

14,000 1000.9 73.5 111.7 - 38.2

15,000 1014.8 8.1 . 77.9 - 69.9

16,600 1028.0 - 61.0 ' 44.r - 105.1

'18,000 Ls: 1052.5 - 209.0 - 23.5 - 185,5

20,000 1074.9 - 368.9 - 91.1 - 277.7
. .

22,000, 1095.6 -.539.3 - 158.7 - 380.6

26,000 1132.8 - 908.1 - 294.0 - 614.1

30,000 1165.7 -1309.0 - 429.2 - 879.8

40,000 1234.7 -2425.0 - 767.2 -1657.8

50,000 1291.1 - 36/0.7 -1105.3 -2565.4
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Table 14. Benefits and Costs, Plan 2b

Price = Y/Y
max

Price Elasticity = -0.4

.Income Elasticity = 0.6

Income
§PlaliDll Benefit Cost Net Gain

3,000 948.7 486.2 621.6 - 135.4

5,000 1050.8 582.5 646.1 - 63.6

7,000 1123.9 631.7 670.5 - 38.8

9,000 1181.9 650.7 694.9 - 41.3

10,000 1207.1 651.5 707.1 - 55.7

11.,000 1230.3 647.4 719.4 - 71.9

12,000 1251.9 639.1 731.6 - 92.f

13,000 1272.1 626.8 743.8 - 117.('

14,000 1291.1 611.0 756.0 - 145.0

15,000 1309.0 592.0 768.2 '-- 176.2

16,000 1326.0 570.0 780.4 - 210.4

18,000 1357.6 517.8 804.9 - 287.1

20,000 1386.5 .455.8 829.3 - 373.4

22,000 1413.1 385.3 853.7 - 468.4

26,000. 1461.2 221.8 902.6 - 680.8

30,000 1503.7 32.6 951.4 - 918.9

40,000 1592.7. - 530.4 1073.6 -1603.9

50,000 1665.4 -1194.2 1195.7 .-2389.7
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Table 15. Benefits and Costs, Plan 2a

.Price .I.. 0:8433 Y/i

Price Elasticity = -1.0

Income Elasticity = 0.4

liasLAIlliag. Benefit Cost Net Gain

3,000

5,000

7,000

9,000

10,000.

11,000

12,000

13.,000

14,000

15,000

16,000

1.8,000

20,000

,22,000

26,000

30,000

40,000

50,000

2597.5 838.1 487.6 350.5

1911.8 703.4 422.6 280.8

1562.3 560.0 357.6 202.4

1343.7 417.2 292.7 124.5

1261.3 346.8 260.2 '86.6

1191.2 277.2 227.7 49.5

b
1130.6 208.5 195.2 13.3

1077.6 140.7 162.7 - 22.0

1030.8 73.9 130.3 - 56.4

989.0 7.9 97 ft - 89.9

951.4 - 57.2 65.3 9 -122.6

886.5 - 185.0 0.3 -185.3
(,,

832.2 - 309.5 - 64.6 -244.9

785. - 431.2 - 129.6 -301.6

711.9 - 666.3 - 259.5' -406.8

652.5 - 891.8 - 389.4 -502.4

549.0 -1420.6 - 714.2 -706.4

480.2 -1909.5 -1039.1 -870.5
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Table 16. Benefits and Costs, Plan126

Price.= Y/Y
max

Price Elasticity = -1.0

Income Elasticity = 0.4

Incomo rooltdill1; Nnetit Cost

3,000

5,000

7,600

5087.3

3744.3

369.8

1204.5

1152.9

1074.3.

741.0

845.0

949.0

9,000 2631.6 . 985.8 1053.1

10,00.0 t. 2470.3 939.9' 1105.1

11,000 2333.0 893.4 1157.4

12,000 2214,4 846.5 1209.1

-13,000 2110.5
. 799.5 1261.1

.
-14,000 2018.7 752.4 1313:1

15,000
. 1936.9

0
705.4 1365.1

16,000 1863.3 658.5 1417.1

18,000 1736.2 1521.1

20,000 1629.8 473.1 1625.1

22,000 1539.2' 381.9 1729.2

26,000 1392.4t 202.9 1937.2

30,000 1277.9 28.6 2145.2

40,000 1075.3. -388.0 2665.3.

50,000 940.5 -780.5 3185.3

62

Net Gain

463.5

307.8

125.2

- 67.3
4

- 165.2

- 263.7

- 362.6,

- 461.E

'- 560.7

659.7

-.758.6
e

- 955.8

-1152.1

-1347.3

-1734.3

-2116.6

-3053.3"

-3965.8
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For each income group'under Plan 3, the price of an

`expenditurd is equal to 0:65 subject to the restriction

that price cannot be greater than .85 or less. than ,25.,

Let P
I
'denote the price facing-an'individuai whd is reCeiving-

e.the marginal subsidy. All individuals spending at least
no pr(.7(0. u nv(i:age expenditure and less than 1'10 percent.
will Lace marginal' price Pi: mFOr o-hers, the arginal price
is 1.0.

7

. ,Bene'.ts under the plan were computed on the assumption
-

that the society consists of'groups of indiyiduals; with the
mean income in each group corresponding to the'mean income of
a town in the sample. Average expenditure is initially, set
to be equal to projected average expenditue in thd absence
of the plan. ,Then, pz-ojec.ted expencliture.is computed for

.

each groUp at prices P3,, corresponding to that group and P0,
where P

°
equals one Letting EP0 and EP

1
reresent expel-1th.-

tures,correspond,ing to _PO and Pirespectively, tl(ie expenditure
\

*
projections .depend on' both FPO am. EP .

Case l EP
0 i$- greater than or equal'to 1.10E. The

4-
gtoup will spend more, than 1:1°E even withoUt the su6siqy,.

Spending, is unaffected 'by the' subsidy. E FPO.

.Case 2: EP is. less than 1.10E but greater than or
.

:equal to .80E.

If 13P1 is less than 1.10E,'Ev--= -- EP
1.*

.Tile

subsidy increases: expenditures from-EPo to.LPi, moving along
the demand curve. .

b) If EP
1

is pquala to or greater than 1.101;,'

E = 1.10E. Desired expenditures at the subsidized priCe

exceed 1 10E% But.additional.expendiLures b'eyOnd 1.10E are
riot matched by-thestate. Since themargin.al value of an
incremental dollar on education at 1.10E i 'less than one,

spending will equal
)

.)
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Case 3: EP
0
is less than .80E.

.

.

a) If EP
1

is less than .80E, E = CPO. Even
with-a lower price, expenditures won't be stimulated. ,Sincee
the lump-sum subsidy on 80 percent of the state average is
roceived whatever: he group spends, the subsidy progr'am will

olter expendittvros.

1)) EP' is equal to or gr,eater than .80E.
Case 3b is depicted in.Figure'6.

Price

P
o

Figure 6

ti

A

a

1 13

r . 1.1.,
1

I

Expenditure Per Student

In Figure 6, DD is the marginal evaluation curve for

educational expenditure. The marginal price facing consumers
is given by the discontinuous set of lines Pe, DJ, and KL, A

. .

shift i6 consumer expenditure from EP
0

to EP, results in a

loss,in consumer surplus equal to area I, the amount by which
.

page exceeds marginal evaluation to the left of the marginal

.64
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price change, and a gain equal to -area II, the amount by

-which marginal evaluation exceeds the subsidized marginal

.price to the right of ,.80E.. If area II (triangle BF1-1)

exceeds area I (triangle AGF), utility is maximized at

. expenditure level EP1; if not, the optimum expenditure is

NoLt that if EPl lies to the right,of 1.10E, then

optimum expeiiditure is equal to 1.10E.

After estimating expunditure for each group, the

corresponding state' subsidies .are computed. Then, average
expenditure 'and average subsidy per student are computed '

by tal5fi.rig a weighted,average of all the groups. The average
subsidy per student is used. to compute the tax liability

for all groups, while.the average expenditure is used to com-
pute. a new 'set of 'expenditure aid limits.

. Using ,the new -

values of disposable income and expenditure limits, pro-
,

j6ctedlexp;nditure is then` recomputed for every group. The

results-Of ehe 20th iteration appear in the Tables.

Tables 17 and 18 show gains and losses for each income
group for Plan-3: ,

)----- Tables 9 through 18 show mixed results, for the different

plans. (Thing the best elasticityassumptions obtained in

Part II, both statewide financing (variant la) and powbr-

equalizing (variant 2a).redistribUte incbthe to the lower-

middle part of the income distriisuior2. (The mean incame in

the samp,is 12,751.) Stae_owide-financing has no effect

on the mean citizen's fiscal position. B6low-average income

individuals gain by having the upper-rmiddie'groups shag: in

the finan4ing Schogls. Losses tod.rhe upper-income

qroUps exceed gains to theqoWer,groups, but ultimate judg=

ment depends on the relative weights tklereader wishes to

o placo on rjains and losses for dikfcrentA groups. 1E;is con-

cei%able that statewide financing would be found preferable.

=,
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Table 17. Benefit and Costs, Plan 3

Price Elasticity = -0.4

Income Elasticity_ = 0.6

cs

j112.11no S )pod i nv Benefit Cost Not Gain

30)963

9,032 103/.9 488.3

10,191 1056.3 444.6

11,005 1068.7 414.8.

.12,012 1083.2 378.2

13,059 1097.6 336.7

14,004 1110.0 295.9

15,038 1123.0' .248.0

-168.8

-148.

16,389 1139.1 180.6

17,133 1161.0 168.4

18,112' 1194.8 174.3

19,221 1194.8 178.4

21,563 1249.4 179.2

22,938 1296.2 179.2

23,371 1310.7 179.2

1549.9 179.2

4 66

-454.4 33.9

7.0.6 7.

' 4 5.8 - 11.1

11.3 - 33.1

396.1 - 59.4

1382.5

367.5

- 86.5

-119.5

348.0 -1'67.3

337.2

323.0

II

307.0 -128.6

1 273.1 - 931.9

253.2. 74.0

247.0

137.2

70 \
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Table 18. Benefits and Costs, Plan 3

Price Elasticity = 71.0,

Income Elasticity = 0.4

inCUMQ Spending Benefit Cost Net Gain

9;0'32 1516.5 666.0 555.7, 110.3
10,191 1516.5 587.3 552.0 35.3
11,005 1516.5 531.7 549.3 - 17.7
12,012 1476.9 461.4 546.1 - 84.7
13,059 1393.8 392.2 542.7 -150.4
14,004 1333.7 331.7 '539.6* -207.9
15,038 1275.3 267.2 536.2 -269.0
16,389 1208.3 '185.5 531.9 -346.4
17,133 1208.3 169.5 529.5 -359.9
18,112 1235.2 171.9 526.3 -354.4
19,221 1264.6 175.0 522.7 -347.7
21,563 1323.7 182.7 515.1 -332.4
22,938 1356.6- 187.3 510.6 -323.4
23,371 1366.7 `188.7 509.2 -320.6
30,963 1516.5 211.1 484.6 -273.5
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to the foundation plan. On the other hand, if the state
spends an amount per pupil equal to the expenditure of
the richeSt district, all income groups, on the average,
lose. Power-equalizing also helps the lower-middle sec-
tion.of the population, under the plan in which the price'
of education is raised to high income individuals. UndeLi,
variant 2b, where the price is set equal to one for the
richest town (income = 30,693) and lowered proportionately
for everyone else, the representative individual in every"
single income class is hurt by the plan (see Table 14). The
reason for this result is that the price change raises
expenditure for all groups, including the upper middle-class.
The additional faxes that the subsidies cause outweigh
the gains for everyone. Since it may not betoolitically
feasible to impose an excise tax on spending on education,
the outcome suggested by Table 14 is worth careful notice.

The comparison bf the two plans appears relatively,
favorable to statewide financing. However, it should be
noted that what is being measured here is ba'sed on what
appears to be the revealed tastes of a representative citi-
zen in each income group. Since statewide financing,
unlike power - equalizing, does not allow citizens any vari-
ation in the level of expenditure, it will impose losses
on those individuals whose tastes deviate more from the
average than other individuals in their income class. Thus,
it cannot be stated with confidence that the results favor
statewide finance over power-equalizing.

Using alternative income and price elasticity esti-
mates of 0.4 and -1.0 gives more favorable results for, both
plans. The lower the income elasticity, the smaller is the
,cost of imposing uniform expenditure on all groups. The

68

72



higher the price elasticity, t smaller is the,loss under

state financing from,a,distortion of consumer preferences,

since education and other goods are better substitutes for

each other in the consumers' utility function. Further,

th- shdrp increase in expenditure for low-income groups.
::m.111 Lax share gives thorn much larger benefits

for Plan 2 under the alternative elasticity assumptions.

However, power-equalizing with the price loWered to all

groups still appears a poor plan under the alternative
assumptions; it helps the very poor but hurts all income

groups earning more than $9,000.

The Massachusetts Plan appears to help the very poor

and the very rich and to impose losses on all those in
between. The explanation for this apparently odd result
is found in the discontinuities in the Massachusetts Plan.

Costs are falling with higher income groups because state

expenditure under the Plan is less than state expenditure
under the assumed alternative Foundation Plan. In the
middle range, benefits are falling more rapidly than costs.

However, the rate of decline in benefits,with respect to

income decreases when the lower limit of matching aid is

reached and stops completely at the upper limit of reim-

bursable expenditure. Thus, above $17,000 the relationship

between the change in gaiffand the change in income reverses

itself and become positive. The same is true for the rela-

tionship below a lower limit. In general, the gains and

losses for the MassachusettS plan are moderate relative to
the other proposals. The moderation is aOirect result of

the limits placed on the plan which prevent it from operating
as a pure percentage-equaliation plan.

Finally, the gross benefit from statewide financing is
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always positive under the high price-elasticity assumptions,
and is positive for all income less than $35,000-under the,
assumption that price-elasticity is -.4. . In light of the
discussion on measuring welfare gains of state expenditures
premsnl.rd in this paper, this means that a family with the

1 o:;t0:: For its income class would not wish to use
the public schools under full state financing unless its
income exceeded $35,000. In Massachusetts, in 1969, only
5.6 percent of families had an income in excess of $25,000.
Thus, the result lends credence to the econometric estimate
in Chapter II which indicates that dropouts to private
schools as a result.of decreased spending on local public
education are not likely to be a statistically important
phenomenon.

In summary, Tables 9-18 show mixed results for the
proposed reform plans. A power-equalizing plan setting
price equal to one for the wealthiest group appears to
cause net losses to all income classes.- The other plans
involve considerable redistribution with large Josses for
upper-middle income groups balanced by small gains-Up'
the lower middle class. The-magnitude of gains and losses
is sensitive to variations in the estimated parameters,
.although Plans lb and 2b appear unfavorable for all rea-
sonable values of price and income elasticities. Finally,
the evidence shows that equalization of public school
spending is not likely to cause large shifts to private
-schools.

The main defect of the analysis in section C is that
aid plans are based on per-student wealth which is not per-,
Eectly correlated with family income.

'Section D presents less optimistic appraisals of the
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reform plans, using data on current wealth; income and

demographic composition of Massachusetts communities.

D. Benefits and Costs of Reform P1,-as

with Present Residential Patterns

This section presents estimates of the same plans
estimated in part C for towns and cities in Massachusetts.
Although the calculations assume perfect immobility, they
are not irrelevant to a work' where people can move. The
first-round gains and losses estimated below should be
reflected, in a world of mobility, in housing price changes
in the towns and cities. Therefore, residents Who are home-
owners will receive once and for all gains (or' losses) in
wealth in accordance with the pattern of welfare Clianges
measured here. However, predicted changes in community
expenditure won't be stable if the composition.of communi-
ties changes.

...

For the Most-part- estimation of gains and losses is
Carried out by the same procedures use3 in section C for
each plan. The importaat methodological differences are:

I) All calcuJations are based on the demand for
education equation estimated in Table 5, equation (5.4).

2) Desired expenditure for each town in the absence
of a refbrm plan is assumed to be equal to actual expendi-
ture. This assumes that towns are currently not reacting
to the Massachusetts Plan as if it were permanent. 1970
data, in which no effect of marginal state aid was found, is
used in thb analysis. Price for each town, in the absence
of state aid, is estimated to be the amount paid by local
residents. Using the coefficients of eq. (5.4), price is
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set equal to (PCRES)(.161.38). The elasticity of price
with respect to the measured percent of property owned

by residents is .16 in equation (5.4) if the coefficient

of BURDEN is assumed equal to the price eluGticity of
demand. Then, the town's demand function is written as
E

b
Y , with "c" the income elasticity of demand in

equation (5.4) and "a" solved for by substituting in

the above equation the town's values of E, P, and Y.
Reform plans, by altering P and Y, then alter E in a pre-
dictable way.

3) Matching rates under the power-equalizing plans
depend on the ratio T/T, rather than Yfi, where T and i;
are equalized valuation per public school student and

average equalization per public school student, respec-
tively. Matching rates under the Massachutetts Plan
depend on equalized value per student, public and private.

4) Individual towns' per-student share of the cost of
statewide financing are proportional to both relative
income and the relative population to`public student
ratio. This reflects the fact that towns with a rela-
tively low student to population ratio lose from state-
-wide financing, since their re ,dents must pay taxes to
support large numbers of students in other districts,
while for the same reason towns with a 'high student to
population ratio benefit.

5) Benefits received from lump-sum aid to education
for all towns are reduced in proportion to the fraction
of initial expenditure already subsidized by outsiders.
If the initial price to a town is .9, then the benefit

from statewide assumption of costs is .9 multiplied by
state spending.
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6) For each plan, aggregate net gains are calculated

by takinj a weighted average of the gains per student in

each community.

7) For each town, Federal Aid and Special-Purpose

State Aid are subtracted in calculating initial desired
oxpenditures. It is assumed -that these programs are for
the purpose of special needs and/or special projects in
the separate communities and do not alter local expendi-
ture. Further, it is assumed that Federal Aid and Special-
Purpose State Aid will be the same under all Plans including
the base plan. The analysis here is meant to analyze the
effects of plans promoting general redistribution of
spending and not to comment on the merit of specific aid

designed to meet special needs and/or extraordinary costs.
The regressions presented in Table 5 of Part II support

the assumption that Federal and Special-Purpose Aid do not
affect the level of local general-purpose expenditure.

8-) In the statewide Financing Plans, Federal Aid
and Special-Purpose State Aid is also subtracted out in
calculati'j mean and maximum expenditure levels.

9) All benefits, costs', and net gins are listed in
per-student terms.

Since income and tax base per student are not closely

correlated, programs which subsidize low wealth per stu-
dent towns do not necessarily help all low-income com-
munities. For each plan, gains are regressed on town

characteristics to indicate the extent to which the plans

may be redistributive by income class.

Table 19 lists the towns and cities used in the
sample. Table 20 shows the gains and losses to-each town
from Plan la.
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Table 19. List of Towns in Sample

1. Abington 49. Grafton 97. Plymouth2. Acton 50. Greenfield 98. Quincy3. Adams 51. Hanover 99. Randolph4'. Agawam 52. Harvard 100. ReadingAliwsbury 53. Haverhill 101. Revere6. Amherst 54. Hingham 102. Rockland7. Andover rr . Holbrook 103. Salem8. Arlington 5G. Holden 104. Saugus9. Athol 57. Holliston 105. Scituate10. Attleboro 58. Holyoke 106. Seekonk11. Auburn 59. Hudson 107. Sharon12. Barnstable 60. Ipswich 108. Shrewsbury13. Bedford 61. Lawrence 109. Somerset.14.- Bellingham 62. Leominster 110. Somerville15. Belmont 63. Lexington 111. Southbridge16. Beverly 64. Longmeadow 112. South Hadley17. Billerica 65. Lowell 113. Springfield18. Boston 66. Ludlow 114. Stoneham19. Bourne 67. Lynn 115. Stoughton20. Braintree 68. Lynnfield 115. Sudbury21. Bridgewater 69. Malden 117. Swampscott22. Brockton 70. Marblehead 118. Swansea23. Brookline 71. Marlborough 119. Taunton24. Burlinton 72. Marshfield 120. Tewksbury25. Cambridge 73. Medford 121. Wakefield26. Canton 74. Melrose 122. Walpole27. Chelmsford 75. Methuen 123. Waltham28. Chelsea 76. Middlebor' ugh 124. Wareham29. Chicopee 77. Milford 125. Watertown30. Clinton 78. Millbury 126. Wayland31. Concord 79. Milton 127. Webster32. Danvers 80. Natick 128. Wellesley33. Dartmrwth 81. Needham 129. Westborough34. Dedham 82. New Bedford 130. Westfield35. Dracut 83. Newburyport 131. Westford36. Easthampton ,84. Newton 132. Weston37. East Longmeadow 85. North Adams 133. West Springfield38. Easton 86. Northhampton 134. Westwood39. .Everett 87. North Andover 135. Weymouth40. Fairhaven 88. North Attleborough 136. Whitman41. Fall River 89. Northbridge 137. Wilbraham42. Polmouth 90. North Reading 138. Wilmington43. Fitchburg 91. Norwood 139. Winchester44. Foxborough 92. Oxford 140. Winthrop45. Framingham 93. Palmer 141.. Woburn46. Franklin 94. Peabody 142. Worcester47 Gardner 95. Pembroke 143. Yarmouth'48.. Gloucester 96. Pittsfield
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-TABLE 20

DESI FED

SPCMMG BENEFIT COST NET GAIN
STUHNIS
PER CAP

TAI ISE

PER STUDENT

124C.00 7)6.08 729.05 -7.96 0.24 ;7125.12-
!"ic.03 f.57.54 709.49 735.75 -26.26 0.30 22115.79

3 10101.03 74P. 00 6;4.47 74,7.65 -135.13 0..17 24225.85
4 11126.00 6 1.74 670.59 72c.04 -55.46 0.22 3)374.57
5 106C?.00 816.78 655.15 744.74 -39.64 0.141
6 14(34.03 837.36- 6)4.8 871.72 -269.24 0.12 3',7.1c.C1
7 111 .CJ 1041.49 651.'7;9 .760.:11 0.25
8 13356.03 0:6.45 74'8.95 794.42 -45.44 0.17
9 1019;1.00 634.24 546.73 725.60 -178.87 0.21 16529.67

10 12061-.00 835.46 570.60 739.22 - 159.62 0.21 8392.67
11 12152.00 855.05 729.74 726.50 3.24 -0.24- 23279.70
12 11:.Ci..03 932.16 646.35 71$1.6) -72.31 0.24 57131.52
11 15424.00 1C.)1.25 611.76 711.81 -122.35 0.28 25329.09
1. 1144c.03 672.6:1 60(1.35 71.6.96 0.24 1255.04
15 17133.00 P.18.13 751.12 817.27 0.17 51193.40
if 12Q(C.00 727.76 679.87 754.79 -74.42 0.21 28084.45
7 13765.00 665.99_ 7C3.42 -1.71 3.29 13140.83

13 1-3"'2.0) 935.74 553.45 784.29 -230.54 0.14 21746.54
19 9.';'1.00 850.85, z.co.11 677.5 -137.28 0.32 2273:3.77

679.27 733.35 -54.12 0.26 31074.77
21 11475.00 909.33 703.30 7:7.30 -17.31 0.25 16159.41
72 11169.03 796.37 666.64 727.17 6').53 0.22 17-73,1.75
23 1 iFF.00 147C..93 339.66 1C27.21 -6P2.55 0.11 51_493.50

F94.13 61C.87 703.62 -92.65 0.33
76 12312.00 132% 84 366.73 691.P.9 -525.19 0.1) 51133.41
?6 150.".C3 012.15 692.16 762.14 -73.58 0.2*".1 43337.31
27 141%72.00 76'7.74 733.84' 730.77 3.07 0.28 15752.47
=8 63167 751.60 -147.92 0.16 16701.11
2-1 107:7.00 E.20.63 5:A.05 741.61 -183.46 0.13 17630.51
3) 11CC5.00 706.13 606.17 7S7.68 -187.4() 0.14 26314.66
31 2157.2.C3 1107.51 653.93 7(;4.74 -133.51 0.25 35720.20.
.37 1313E.00 888.67 711.11 753.07 -41.96 0.21 28146.£3
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A striking result of Table 20 is that very few towns
gain from Plan la, and those that do are not low-ihcome
towns. The average per-student loss from the plal. across
all towns is $123.07. Towns that gain are mostly :Addle-
income communities with high student to population ratios.
1)( cummuniLies receive largo gains. All of the cities
suffer losses, some of them of considerable magnitude.
The cities lose because they have low student to popu-
lation ratios and, in some cases, because expenditure in
cities is higher than average statewide expenditure.

Table 21 shows how gains rare distributed by town
.characteristics. Equation (21..1) indicates that lower-
income towns, on the average, do better under the plan
-than higher income towns. However, the variance in income
explains only 5 percent of the variance in net gains.
Further, setting GAIN1A equal to zero in equation (21.1)
yields a break-even income of only $685. Therefore,'
the equation predicts losseg for all income levels.
Fquation (21.4) shows that low-expenditure l:ocahs gain
more. than high-expenditure towns. Finally, equation
(21.6) indicates a gain of $16.25 for every increase of
0.1 ii the student to population ratio. 1,9w-income sub-
urbd with many school children and little industry appear
to fare best under the plan, while high- income cities, such
as Brookline, are hurt the most. Since in general the
more.dePsely populated areas have lower income, the
result is that most communities suffer moderte losses;
Table 22 shows that Plan lb is much worse than la. Only
two towns gain under Plan lb, and the losses for other
towns am mgoh inr,-- +han Ut-m1W: id. The ioss kr-student
for the state is $331.58. Table 23 shows the di§tribution
of gains under Plan 2b by community characteristics.
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Table 21.

.Distribution of rains by Town Characteristics

Plan la

E11).ttion (21.1):

GA1N1A = -6.031 - 0.0088 MLININC
(0.14) (2.62)

el

R
2
= 0.0510 F(1,128) = 6.873

Equation (21.2) :

GAIN1A = -4.262 - 0.0044 TAXSTD
(0.13) (5.74)

R
2
= 0.2051 F(1,128) = 33.018

Equation (21.3):

GAIN1A = 27.37 - 0.0023 MF ---107014T7rAXSTD
(0.. C. 9) (5.02)

R
2
= 0.4049 F(1,128) = 87.081

Equation (21.5):

GAIN1A = 246.8 0.0132 MENINC - 0.0016 TAXSTD - 0.5762 EXPRST.(5.80) (4.00) (2.14) (8.25)

R
2
= .4857 F(3,26) = 39.669

Equalion (21.6) :

GAIN lA = - 0.0175 MENINC 0.0020 TAXSTD /25.6 BURDEN(5.18) (6.00) (1.74) (10.11)

;.5625 F(3,126) = 54.001
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a

h vZ,11- :

DES !RED

SPEZ:Z BE:EFIT COST NET GA I ;:

STUDE:TS
PER C=

TAX USE
PE? ST:.:DE::T

41 ';!:5C.2C d^1.42 744.15 1220.60 -486.45 C.:2 9305.40
4? 1:C72..00 F46.07 763.29 970.51 -190.32 0.2. 43534.97
4' 1;333.00 727.23 12C3.27 -476.05 0.16 27162.43
4,t 1?741.0 951.72 640.51 1090.65 -453.13 0.2- 22355.69
45 142(0.0J 1;04.:5 934.16 11,67.76 0.24 2'7'771.04
4.3 12147.00 9F,5.32 1.(;66.34 -33.52 0.2- 1-435.07
47 13ti95.03 745.27 12';6.05 -553.63 ' 0.15 13234.27
43 13':371.03 h2 ?" 9,77.24 13'35.51 -215.37 0.21 270.91.94

1:654.:JC. 751.27 794.56 1135.54 0.23 16515.59
5) :1145.00 732.51 1126.67 113.-2.57 -3:1.70 o.1;: 3354;.39
51 135F7.00 841.53 937.25 3C17.07 -7341 0-.31 1:122.96
52 121.!1. 1125.6' 11:13.13 2475.51 -1247.38 0'.36 25359.92
53 12033.00 764.0) 6C0.73 1223.01 -422.31 0.13 2%534.26
c, l: 5-.5. 315.5:".; 826.42 1145.27 -316.65 C. 2.'6-34.54
55 12:,?1.00 7:12.12 927.53 1,:91.30 -163.72 0.23 23456.95
56 1430.3.00 .015.23 96').93 1153.62 -1.J3.72 0.2- 23E37.44

14233.C6 95C.91 1391.99 1079.86 12.13 0.25 13162.35
53 13277.33 623.64 515.55 1159.23 -543.65 0.17 25318.84

1235i.00 743.43 551.73 '103.25 -222.02 0.23 15348.33
12...41.00 t...623.8A 9.:)4.02 1042.33 -13.6.73 0.26 23233.30

(.1 0.14 '.7.:113.7.t
62 1:9.12.00 697.95 1174.53 -476.5d 0.19 25/29.75
63 1';221.J0 10'1?-02 1174.32 12IC.71 -36.38 0.2'3 26023.13
6' 22'.16.00 1Z/.3 63 1208.41 14.01.05 -1-)2.63 0.27 2;3,95.23
65 1:243.C6 716.06 754.51 1167.'712 -413.42 0.17 20167.13
c 12".53.00 756.7' 927.70 1113.0,/ -165.39 3.23 19625.33
7 1C-54.03 751.97 6(7.14 1702.9."; -535.9,5 0.15 32627.05
(6 17-:9.00 9:17.71 1153,37 1213.69 -69.51 `0.27 33343.2:.
nq 116.1`' .03 735.34 520.0, 11.10.01 _36';.97 0.18 23057.61
73 1:12',.0) G42.47 11C1.4.1.( 1417.67 -3)-3.44 0.21 441-2,4.14
71 117:!o:00 60d.74 .764.30. 1 -327.67 0.23 1'703.33
72 13=54.03 915.0i 107C.65 -135.57 0.2:: 22116.70
13 1?l'i.U+' EL...15 9)2.53 12°0.1" -357.57 0.16 2n364.56
7. 13;16.oa Soo. 5'1 10'6.33 114.32 -143.44 0.22 25648.85
7: ?429.00 6,7.75 867.13 1279.22 ,-417.05 0.16 2:0'.7.29
7? 174.A.:'.) 741.6; 13)5.4;. -2"5.54 0.23 19363.75
77 776.92 924.23 1222.Gi 0.16 275351.03
76 1122.).00 754.14 P.t3.(Y9 .1114.03 -271.33 0.2 184?cy.31)
7; 1:-.112.30 ' 1C14.07 1171.97 1(.'49.41 -417.4;) 0.15 5512'7.04
SJ 16423.09 873.5'1 95?-37 1093.66 -141.30 0.27 26877.66
6'1 10726.00 1011.74 1C36.0,3 1294.03 -259.20 0.25 37 995.91
0,? 9032.03" 765.63 752:16 neo.4; ,42h.2.7 0.15 24508.35.
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9.1

DESPEO
SPE:q)MS BEHEFIT COST HET GA ;;;

STME:TS
PER CAP

U,SE

P71 STUDE;;T

A, 10774.00 6_1.3.37 1111.oe -2)7.71 0.22 24-320.71
19:68.0 1733.44 114.4.19 15E3.25 -416.07 0.19 43337.47
G537.00 61.2.18 795.13 1373.51 -253.38 2::453.70

e7
114;7.y0
1":11.30

s45.6
791.25

944.52
754.05

171-'2.00

1273.46
-333.48
-524.41

0.1.,

0.1:
3)144.38
35352.37

710.71 G46.01 1125.66 -179.59 0.21 21968.97
:7 1101.60 -2:13.64 (3.2: 19471.57

132:o.30 841.69 1013.55 101C.G9 2.56 1.:,131.94
Si 13:11.00 649.03 1172.44 - 277.45 0.23 26213.54
9' 1C956.0C 771.01 946.84 955.43 -17.56 0.2:3 11532.50
93 1347130 75.1.13 1C90.13 0.2J 2;355.e4
94 125')2.00 817.63 G12.46 -237.77 C.21 75463.55
95 I1L.45.03 63.L.14 831.30 -1,19.8o 0.25 1311;.71
I 6 11733.00 8I.40 8'30.92 1140.33 -333.42 0.20 25338.96

1c665.co 803.5G 619.22 -232.33 C.20 5253o.13
9.1. 37111.00 -915.57 8E5.69 1229.34 -344.14 0.18 27727.69
G) 33059.00 633.11 96.2.69 10(.3.63 -135.94 0.25 17537.95

14:::.00 513.76 1027.9'1 1135.33 -113.35 0.2.) 25713.39
13: 110.,-.00 834.96 970.79 1205.70 -235.91 0.17 23314.43
1.22 11226.00 815.65 1C2C,33 -193.63 0.25 15237.20
IC.3 13777.00 590.28 8:8.65 1229.41 -360.76 0.15 35590.63
IC. 17'i22.00 762.41 923.64 1069.69 -106.05 0.24 33316.41

14.:31.0.1 795.o3 SC6.32 1 '724.93 -11b.6-3 C.33 21255.44
17553.00 87G.50 1033.67 1057.87 -34.20 0.25 2:431.58
16-.11.31 1005.03 1124.,0o -1135.43 -11.37 0.29 .23133.50

It" 137:'8.C3 75-3.46 918.86 1114.35 -1v5.93 0.25. 230'18.04
rt6.7,v 931.21 u' -119.65 0.24 47357:n

113 13255.00 dP6.2:s 1213.71 -476.93 0.14 24611.44
111 11126.03 5°8.00 675.47 132?.75 -647.33 0.15 33394..94
117 12;:).00 744.63 835.52 1125.82 -243.30 0.21 19536.79
1:3 1r258.:"0 767.36' 745.( 3 1152.74 -4Th.o5 0.13 21432.23
114 13>12.03 6C7.31 G91.12 1204.22 -239.70 0.21 30233.67.
115 1718:).00 711.40 853.91 1036.37 "-115.46 0.26 l09 ;0.35
11> 1.7:35.13 F.=7.511 1034.47 112).01 -86.54 0.33 84236.13
317 17:1G.33 110'1.13 1215.4' 1375.67 -17)3.27 0.21 3:.,174.84
1:3 1C-73..00 75c. i7 919.85 1175.67 -235.82 0.19 30130.51
11' )0531.03 6;1.15 7644,74 1241.514 -47:7.60 0.15 23349.13
173 1244400 675.52 872.6d 1011.19 -186.51 0.29' 13011.01
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9 Table 23.

Distribution of Gains by Town Characteristics

Plan lb

KquaLio6-(23.1):.

GAIN lb = -427.7 4- 0.0087 MENINC
(5.54) (1.48)

R
2
= 0.0168 F(1,128) = 2.192

Equation (23.2)1:

GAIN lb = 0.0045-
, (4.43) (3.15)

R
2
= 04717 F(1,128) = 9.893

Equation (23.3): ;

GAIN lb = -377.8 t 0.0185 MENINC 0.0063 TAXSTD
(5.13) (3.08)

R
2

= .1361 F(2,127) = 10.007

(4.19)

Equation (23.4):

GAIN lb=.=33715-17:-;.3336-EXPRST
(0.35)4 (3.03)

.R2
= 0,0669 F(1,128) = 9.170

EAgation (23.5) :

'GAINqb = -135.9 -3- 0.0356 MENINC 0.0034 TAXSTD 0.6349 EXPRST
11.54)1 (5.20) (2.21) (4.39)

R -= 012506 F(3,126) = 14.044

Equation 23.6):

GAIN lb = -795.9 - 0.010: MENINC - 0.0006 TAXSTD 4 3052.5.BURDEN(12.26) (2.00) (0.55) (11:03)

P

R
2 = 603 F(3,126) = 53.523

inimiammimmlimmr
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The computation' of -the mar.):Mum feasible price for PL In
2a is altered from the computction in section C in two
important .Ways. First, relative wealth per student
rather than relative income is used' in tha computatidns.
The rally). oC maximam wealth per student to mean :vealth
per student is 2.846, compared to a value of 2.407 for
the ratio. of maximum mean f6mily income to statewide
mean family income. Second, the ratio of RPJIIV to RPUB
for every town is used in ecivatAon'(20), in place of the
State average of the ratio RPRIV to RPUB. Both of these,
changes lower the minimum value of the maximum fbasible
price, making the net subsidy required for a power- -
equalizing plan with no-,town exercising the' dropout-
Qpti en much.higher.

Table 24 shows that only a few towns gain from Plan
2a and that the gains are very small compared with the
losses absorbed by most of the other towns. The twenty
towns with positive gains have an average income of
13,257, compared to an average of 12,751 in the state
as a whole. The aggregate statewide gain Is -$120.7
per student. Equat:.on (25.1) in Table 25 shows a pattern
of distributic of gains with respect to income roughly
the same as tt pattern for statewide financing Plan, la,
except that the losses are slightly larger.- Equation
(25.5) shows that gains 'vary directly with expenditure
acid income, when wealth-i.s 'held constant. The biggest

: gainers from power-equalizing are low-wealth communities
!'with high incomes and a strong taste for education;

. ,that is, suburbs with little industry and, not too many
extremely wealthy rosident. Cities in general 'fare
poorly under the power-equalizing plan.
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Tablet 25.

Distribution of Gains By Town Characteristics
04
P Y Plan'2a

0

EgimiLon (25.1)e S

GAIii 2a = -66.54 - 0.0101 MENII1C
(0.91) (1.11)I :

R
2
= 0.250

o

O

'F(1,128) = 3.279

Equation (25.2) :

GAIN 2a,.= 216.4 0.0147 TAXSTD
(13.83) (28.63) %

R
2
= .8649 F(1,128) =.819.57

Equation (25.3):

GAIN'2a = 62.86 + 0.0152 MENINC - 0.0162 .TAXSTD
(2.85) (8.46) (36.13)

.R 2
= .9136 F(24,127) = 671.181

.10

Equation (25.4):

GAIN 2a = 151.5 - 0.4079 EXPRST
(1.72) (4.00)

2
R = .1110 F(1,128) = 15.985

Equation (25.5):

GAIN 2a = -7.609 + 0.0103 MENINC - 0.0170 TAXSTD + 0.1850 EXPRST
(0.29) *(4.99) (36.67) (4.24)

R2 = .9244 F(3.126) = 513.317
0.1s

Equation:(25.6):

GAIN 2a = 30.37 + 0.0130 MENINC - 0.0158 TAXSTD 237.18 BURDEN
(1.13) (6.27) . (32.17) (2.07)

R
2
= .9164 F(3,126) = 460.473
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'Table 26 'shows the relationship between new exPen-.

'Oiture under-power-equalizi35 and previous expenditure.
The b of EXPRST in equation 4(26.1) shows that,

,,with
.

t prilevincome and ice elasticities estimated in (5.4).
oxperiditure under the plan is positively,,cormlAod with-, -pruvious expCndiLure. Since previous expeiditure is.nbt

1
,

. -Jperfectly correlated with wealth, and the aid ratio is
based on per-student wealth, the correlation between

7,XP2a and WI/ST is far from eiact.. The coefficient

attached to EXPRST in equation (26.1).also indicates that
the plan in general reduces expenditure digparities.

,.-

*At

Table 27 shows that the losses from power-equalizing

are greater when price is set equal.to the ratio.of
district wealth to maximum wealth. Under Plan 2b, only
four towns gain and the'average statewide loss is $302.16
per student.

Tables8 and 29 show the distributiOn of gains by
twon characteristics and the, distribution of expenditUres',
respectively.

Plan, 3, the current Massachusetts Plan, is not an
attractive plan to purists, since it appears like a

patchwork versioh of percentage7equalization with limit-
ations that don't allow the theoretical plan to work.
Nonetheless, the Massachusetts Plan appears to be the
best of the plans _considered. The net loss per student
in the state is only4$28.60. In general, Plan 3 is.mildly
favorable to low,ncome groups and does not hurt the big
'cities. The three biggest cities, Boston, Worces.ter and

Springfield gain from plan 3 and lose from all the other
plans. Table 30 shows the gains and losses for every town
and city.
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Table 2;.

Effect of Plan 2a on Expenditures

by'Town Ch-arabcerfstic

EXP2a = Expenditures under Plan 2a

Espation (26.1):

EXP2a = 583.3 + 0.6620 EXPRST
(7.84) (7:69)

R
2
= 0.3157 F(1,128) = 59.0444

Espatioil (26.2):

EXP2a = 432.3 + 1.3374 EXPRST +-2419-.-75 BURDEN
(10.78) (24.84) (1.86)

- 0.0077 MENINC 0.0135 TAXSTD
(2.58) x(24.52)

R 2
= .8954 F(4,125) = 267.441
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1117:53
1349.71
1437.89
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It;CO::E
I::ITIAL

Hi:EP IT COST tlET GA I ;;
STUDENTS TAY. CAS E:-

PER CAP P'ER STUDE;;T

1 C:5.0'3
7..;i1.46

-
917.55
6 30.23

107 16431.0.
101 1 37.),:z. 03

e nJV
13 1u265. Cr' ___
111 11325., 03
112 12030. 00
11:: 10358.00
1 1 4 1 3u12. 03

,( V... .
77.6. 4.6
6E3;1.30
744.60
7=i7.18
837. 81'

..349
___ . 554.18

3.:1 53
654.67
567.71
6.04. 49

_

115 r
121-.;:,..,....")

.
713 . 49 -669.58

11') 1 c3:;5. 30 EF.7.83. -0.00
1 1 7 1 7819.33 -.1.1.39.13.- 7 37.23
113 10923. C.1 __ 759.37 -----545.91.
119 1 0531.'. 00

_
691.15

_ ___ _ -

849.58
8.40.17
811.82
917.16
935.24
45.10

857.49
881.31.
806.28
/142.39
353.44
845.32

522.5.) "838.24
12u 12444.0) 675.53 727.34
121 523.9;3

`...1.] _1.77. 1'4479.00 6 90.30_
123 12192.0e 36.70
124 9577.J0 715:04 366.37
1 2 5 1 20-i 3. 00 1 000.85 535. t15
12 c, 1 c:7? 4. 323.(9. 843.97
1- ?7 -10227.00 655.72
1:.1 23571.00 , 12(.3:46 640.31.
129 1 3953.33

67.98
-209.04
462.79

-352.98_
- 543.65
-190.51
255.79

7-134.61
342.99

..252. 24
-293.21
-375.74

752.77 -70.43
882.0-71358.05
85:0.26 -159. 96
891.35 -492.6 5
784.39 -418.en. 11Jet). au ,
883.93 -34.92
923.70 -601.49

1065.99 - 425.67
313. 58 734.62 ----136.12

-130" 1 15.9't-.-00 77;4.57 6.10. )d 8-33.7 -22(3. 76
131 1 C (.A51.72-7- .76.71-

'1 ^'2 00 1 4,2.0.74 791.93 1108.33 -316.34
1 33 633. 73 ----346.42 0'8'7 ----0. CJ
:3.4 1 -455.(.1-. 1'1:1.78 632.95 1 910.3'i. -277.94 . 0.271 2712.30.-- 6 32.10-538.33-- 830.27=-291..92 0.24

-1-71..-.er 11722.03 754.54 446.6) &CI .30 G -354.61 0.26
1.,7 1 E 13.60 743. 9.6 831.45 50 0.23

0.29
0.25
0.24
0.14.
0.15
0.21
0.13
0.2.1
0.26
0.23
0.21
0.19
0.15
0.29
0.21
0.25
0.18
0.23
0.16 37933.50
0.30 26268.61

,0.34 43553.84
0.22 45 958.85
0.2Y- 23205.50
0.21 21222.89
0.27' 1.8301.06
0.25 41233.38

13506.79
21432.23
30293.67_
16993.35
84235.13

20339.50
23018.04
47097.09

.24617.44_
30884.84

35191.84
30130.91
23349.13
13011.01
32063.72
2.5174.79
34 866.41
35 647.89

1CC4.16
765.40
743.07
752.73
6:3.51
742.55
784.58
85\4,.49
710.-2
573.49

1104.43
756.95 `?
687.78
674.41_
830.57
956.78
797.93
712.41

42 093:7 5
361.7.5.87
26875.61--
21245.64
22909:59

-EP1

1 73 3.93
1 261.51.
923.1:

1217.50
10)5.76
1 3:2.95
1327.78
1255.98
1314.13
879.49

1528.14
1123.79
1125.25
1382.'70
1233.37
1 493.44
1119.76
985.35

1004.34 ..1 354.69
1121:69 1 755.46
651.36 862.64

1256.37 1613.19
912.34 1497.52
772.35 1312.01
851.41 1531.06

1402.21 1845.30
'846.63 1.195.33

1014.59 1434.76
669.53 1059.72
753.32 127/.17
872:33 , 1438.53

13F: 1 2204.30 7ts7. 32 575.01 786.59 -2207. 5S 0.29 24386.48 786. 36 1 256'.34
139-T-1 -437C. C..-7.-Eroc). 53:55' u.24 3..)219 .39'---710,:>4. 29 1488.09- ; 24.54.00 720.84 503.62 .909.21 -315.60
141 125.05. 00-823.1.4 ----667:84------834.04-----166. 20

1142 11321.00 665.80 932.29 -236:49
143 10347.03 ----813.93------320.71:-----789.83-------1469.12

114

0.17 24 766.06
0.23- 21 S96.65--
0.1'6 21. 087.96
0.24747444.. 09 7-

717.18 1148.10
821.47 1376.39
939.62 - 1603.09

-810.62,e, 101.0.76



Tab la 28

Distribution of Gains bi Town Characteristics'

P1ln 2b

Equation (27.1):

GAIN 22 = -231.7 - 0.0058
(3.11) (1.02)

R
2
= .0081 F(

Equation (27.2):

.

EMINC

,128) = 1.040':

GAIN 22 = 71.81 - 0.0135 TAXSTD
(3.09) , (17.70)

it
2
= .7099 F(1,f28) =. _

Equation (27.3):

313.171

,..GAIN 22 =',-109.9 + 0.0180 MENINC - 0.0153 TAXSTD
.1: i '(3.06), (6.14) (20:89)! r v:-.,"'

-:-
.

-, .
.'

. 2 ..,',-x ,,,
.,R = ./763 F(2.127) = 220.397

'Equation (27.4):

GAIN 22 = 59.43 - 0.4297 EXPRST
(0.67) (4.18)

R
2

= .1201- -4.

Equation (27.5):

F(1,I28) = 17.475

-9

GAIN 22' = -102.3 + 0.0186 MENINC - 0.0152 TAXSTD - 0.0200 EXPRST
(2.21) (5.18) (18.76) (0.26)

R
2
= .7765' F(3,126) = 145.878

Equation (276):

GAIN 22 = -313. + 0.0041 MENINC - 0.0125 TAXSTD + 1488.6 BURDEN-
(9.86) (1.68) (21.56) (10.97)
2

= .8856R F(3,126) = 325.227

_

!:t 98
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Table 29.

Effect of Plan 2b on Expenditures

Town Characteristic

EXP 2b = Expenditures under Plan 2b V

EqualLon (28.1) :

EXP 2b = G75.2 + 0.7713 EXPRST
(7.83) (7.73)

R
2
= .3183 P(1,128) = 59.770

Equation (28.2):__

-EXP 2b = 498.7 + 1.5544 EXPRST + 297.75 BURDEN
(10.73)'(24.92) (1.91)

7 0.0090 MEWING - 0.0156 TAXSTD
(2.61> > (24.49)

R2 = .8956 P(4,125) = 268.185

ve.
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33
1

1169C.00
34 14279.00
35 1190==..30'
36 11055.00

165:32.03
12651.00
/3699.3339

'So

I;;G BE:a:FIT COST NET GA I::

733.47 637.97 439.37 : 229.31
723.79 97.73 369.72__- 272.02

542.05'418.66- 123.59
783.66

736.75--253.44-Thl:.06=134.a3
71'1.38 jrc,n2 4v5.65 -46.33
957.54-103.89 -364.32

40 1C,'?`";1.C3 793.55
41- 005:,.33-801:42
47 11077.60 P.4i. C7

4- 12741.03 951.72
45 14762.0.0----664.26
46 1?147.03 813.16
47 10995.00 702.93

377.'12 405.10 -27.27
672.73 350.37 I 272.36
102.74 453.39 -355.65
340.36 361.72
267.77 403.57
191.43- 3r6.48
531.49 419.41
532.37- 323.18

46 1C.°71.00 579.37 334.18 406.45
, 1-4 '47- 12664.03 -751 .27 -433 .31 -402.33a

1-4 50 11145.00 792.5.1 161.56 3se.60
Si' 13587.CO-- 841.53 457.93 439.09
52 121°6.00 1175.61 313.35 '. -165.97
53 12033.3.--775!..&---393.17

_935.50 211.57
55 120.13.03---752.12 501.83 408.25 93.59
5:'. 1410°.03 815.23 360.11 '383.60 -23.49

__-57 __1_263.00 950..cl._ 460.92-413.03-- 47.93
5? 10277.03 623.64

__.. 256.79 I_ 32,1.02 -123.23
59 12364.03 740.43 .7 403.26 97.49
63 12243.03 ,P79.23 796.45 , 429.73 -02.78
61 10917.00 794.95 363.65 ' 313.76 2.39
62 11qP2.CJ 373.66 _ . 4

19
281.99

_ __ -1.67
,63 ;"21.03

'646.01
1002.M2 254.86 158.63 -10,3.77.

54 2293F.03 1043.63 230.99 ' 279.55 -43..56
65 1024?

_-
.00 716.03 403.32 376.41 215.92

66 12456.30 716.79 447.76 I 399.19 14-57
67 13464.CO-7-761.17 197.96 361.84---=163.68
63 17029.00 987.71 '222.99 354.82 -131.83__
t,- 00, 11034. 755.234
,

354:61 367.22 -12.62

- 146.25
-185.05
113.09
209.19

-102.27
30.06

-227.04
16%95

479.92

STUDE::TS
PER Cr.?

TAX BASE .
PER STUDENT

0.22 10584.59
0.23 39100.75
0.24-16993.06 -

..r%) CP1

752.32 1225.70
719.05 765.40 '

734.651138.25
0.13 9-44.20-
0.2i --24207.57 -241.55'
0.23 19704.33 743.23 950.84
0.17-54413.9, 955.57 10:7.17
0.19 24825.42
0.13-9836.1%0.
0.23 43534.92 v.4.55 89';.00
J.16 77167.43 7c4:73 926.1f
0.24 27335.8, . S5I.36 11'7.9.27
0.2429771:-04 262.77 959.02
0.24 18495..02 . 814.62 1.149,16
0.15--13204.02---73:.57-1198.91
0-21 27091.94 829.17 1033.36
0.23-16515759752.20--1046.69

-0.19 33569.39 731.15 874.43
10.3-13122.96---342.95-1114-.59

0.06 25969.92 1123.03 1354.94

790.75 Q94.30
8:2.531367.44

-353.52 39.65-0.13122634.26-- 763.94- 993.96
335.82 -174.25

120.

. -

0.23 25984.56 934.37 1062.56
0.23 20456.95 723.161031.40'
0.24 23837.44 . 814.94 1001.06
0.28-18182.36 953.97 1310.34

25318.64 623.74 335.61
0.23 16948.30 741.70-1095.11

" 0.76 994.96
0.14 27:38.73 794.53 1052.76
0.19 25729.75 '645.98 t8,28.71

0.29-26329.13-1092.23 -.1263.70
0.27 29886.23 1042.02 ' 1173.37
0.17' 20167. 13 710.69 -10I2.14
.0.23 19625.93
0.1632627.05
0.27 30048.64
0.13-23057.61

737.51 1332.52
751.06 878.50'
986.69 '1111.57
735.26 945,.82

121



Tb2-1 INCrE SPE.ND INC BENEFIT -COST NET GAIN
-

70' 1 eizs.00.,,_ 943.47, 122.83
-1337 . 79_

72 139454.00 .853.59 379.64
73 ti'21 Cl. CO 800,36- 342%52

272.56 -149.08
410: 07 -72.23
41'6..82

325.651-16.J7

sTenr,Ts TAX Btl.SE
PER CAP PER ST:2:E:ii EPC

'0.71 44 184 ..14 941.17 1001.83_
0.23 19703:3.3- 609.38- 814. 37
0.23 22116.70 859.Q$ ;,L3083:79
0.162'o664.5o, 799.58 984.27

867.'1 ?_ 1034.98,
697.53 925.27'
&53.V9 872.22

2773.57 982.,71
755.1.1 1062.66

74 2,136.c1 868.: 5.8 327. 89 369.,39- -41.49 0.22 -.25643 5
75 '' 11429.03 697.75_ 402. 2-0./7 72.6-5 0s.16- 26007.29
76 .10561.CD -652.06 343.75 431.43 ----87.:A -- -0 .2-'1 19- 363.75_-
-77 :".1.'08.55-03 7-- 778 97 .----- 364.96 --353.91 '.1.1.06,' 0:16- 2/593.0
'73 11226-.00 754.14 02 .71. '398.80 _73.91 0.20 18.99. ?5
79 18112.00 1 C:1.4'. 07 12.5.06 1176 . 36. -5,4 .30 ,-. -0.16 55.129.0Y .1311-.36 1,07'6.5'5
80, 14471.03 673. 59 251.18 407.2o .-155. 28 0.27' 26877.'66 n 872.32'4:-. 16:4:32:
81 1 E726-00 -1011.74-- 109.98 7-'323.15 ----213.30 0.25 -39845. 91 1009.46 1074.;53' '

-82 9032.00. 7o 8.-63 355.15 371.21 .23:9'4 s 0.15 24568-35, '768.98 ...,..1045.32
'-',1"3-'107-774703 726 . 8-3' -28T. 56 400'. 133 :112 . 67 ' 0 . 20 24920 717 726 -66 , 883 . 65

t.A' S4 1966;1.00 1233. 44 115-.76 205.09 =89.33 '-' 0.19 40037.47 .1230.21 _ 13-09.5-'1 --
00 ?.-,- :,5- 953 -7'.C3 617.18 406.91 -6.o5 0 . 19-20451 :";73-7..--.81,3 . 1110 f.:5 .52.`

0 fib 11497.00 945,. 03 277.41 329.01
413.56

0.17,.. 30194:33 94.3. 58-s. 10,39.34NJ -51.60 .

87 13313.03 791. 25 172.2r-7..333.45 -158.22 -.0 .18-35352.37--4-739:.81- 892.99'
Fr8 11637.03 710.21 33.49 393.97, 39.57 0.21 21962,. 97 710.77 957.'43

892.99,

8,9 110449. CO 736.. 27 45-2.21 -177-403t 96_ .;.4R.%4 0.2.0 '1947-3.53 :787.. 34 ,,,1102.5,4

91 -138.112.0:1 - 52.3.,'
0.30 13111-.94 ; 843.13 1110.01.90 : -13-':69.03 841.6 9- 48?. 75 441::61 -7-41.14,

84'1. a3322.15 374.5,3 -, 0.232,4213.. 54648. 55 10"54.36
92 s,10c5,:i.. COL 77..01 645.34 .. '460:14 185.20 ,..t.._ _:._..... 0.23 1:12502.53 - . 774. 1233. 73
' 43 ' 10b71..-. 30 740.51 190.13' -40.-73 ---212. 55 0.20 . 2_9055.84,,,, 739-85 s 851.07
94 175'7.2.00 812.68 _ 1 f4 ,98 383;76 -268.7.3 0.21 .P5463:56 863.03- _

4"
81(1-.77

9 o ...,..1 3:,..c . 1 -,6 '4 0.2°5:::::1811.9.7]. 684 .3.'19 923.91
701 11734s:00 811.40, 3P7.79 397.'17 -5.59 0.20 "; i

r

1.7 19:21-'.00----- 6,-). 59- 109:17- 40.3.96 -294.79 0 . 2,0 ' 52508 '..-1-s.3 8 q .73 5-5-8 . 78
98 12111.00 _915. 57. . 32-1.30 350, 69 ___' -23.39 0.13 '27727.69 ": 91.4.72 1104.84
co llaso,on 33:.1.1.1 . 531.78 . 405.20,,,,..!---1-28:53 0-:2-5--771--7J-58;7 . 95 , 848-9 . 23 s 1,176. 21

A'.f.c.#3 14822.c0 613.76 318.74 3F;9.53 . -70.79 0.26 25i710.8-9------.:7_ 813.22 967.39 -...,
131 ;11064.00 834.98 354.3,9. 360.'30 -5..91 0 .17 26'314 .43 83-4., 3/5-7-1014. 94

= 13.2 11226..00 751.05 524.02 , 437.73 - - So.29 . ,0.25 16237. 0 -4753.25 1121.73
13,? 10777.CO 890:38 235.1.13 '' 350.-,86 . -115.53 0.16 35590.63 ' 839.03-101.8.88
'104 : ,12122.00 782.9 131.'71 408.91' ---277.2,0 0.24 4 33016.41 780.93, 839.:312.'__
105 114731.00 1, 795.83 348.196", . 435.83 -86.87 0:33 21256.44 796.41
106%'1.2660.00 879.50 370122 417.98 -47.75- 0 0.25 23401.53 879.04 1098776.6775- ...,.

Ns.
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TCY::

10'7 16481.00
108 137C8.00
109 11660.00
f10 10265.03
111 11326.00H2
113 103's9.00114

1,-12.:103.'
115
116

1-17
' 113

119
120
121
122
123
124
125 ,12019.00
126 ''19784.00
127, 1-0727.00

33371.00
129 13263.00
130 11598.00
13k 12;67.00
1 ?2j.- 306.13.00
133 12c74.00

MITIAL
i:G BUEFIT

1

COST

1005.00 385.14 389.917A3.46 345.95 398.46
746.76----112.5o 4e, 4.22..75(:.46 420.16 228.51

91,05
__

685.00
270.58 -3-12.03

-41.507-4.60
405.--,,

_7;73.90 12.04

__.
_

........_,.
767.38 429.84 382.72 -: 4.7.12

4

ZIMPITS TAX BASENET CAIN PCP.. CAP PER. STCDE;:T EPO

r-11;66

F57.81. 314.24
:*A1.0812155.00 711.40 447.561'385. C0' P87.81_

`17819. C3
11'3'1.13

10923.00 759.87
,10531. CO

69;1.15
12444.00 675.53

834.1214474..0 52121.92.03 801.95077.00 '715.04
3038. 85

130.07
124.47
299.10

431.07
395.9i)%

290.09
393.96:

390.68. 345.70
516.59
199.99
272.31
99.00
73.53

102:89
1123.09 249.01
655.72

1253.45. 121.77
913.58 ----2'88.44
774.5:7 400.16

0.29 20339.; 53'0.25 23018.040.24 47u97.0,9
0.14 24517:44
0.15 3J684.84-;

.752.52
745.19

EP1

1232.:52
963. 76'
793:22

756.33 1025.45
627.0452 871.72120.1 19506.79

0.18 21'432.23' 936.40
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Table 31 Shows that the relationship between gains
and town income is the same mildly redistributiveRrelation

--that exists for the other iSlaris, with the exception that
the breakeven level fOrPlan 3 is .9,272. Welfare gains
arc'completely uncorrelated with current expenditure.

equation.; (31.6) shows that the gains- froMiTian
3 are negatively related to the student-populationvatio,,

` holding wealth, and income constan. The reagon for this-,.
result is that state expenditure ufider,Plarig3 is lower than
state expenditure under a- minimumoundation plan., The

ceAresulting lower state share of financing helps. those-toOns
with a lower student-population ratio,

,
At:,

,

to <*,4/Finallyfr Table 32 shows the correlation ,between gains-.
,/, . ..under a2,1-fiveplans with each other and'with,city site k

,
. . .,

t --Although the gains from power-equalizing are n9t.correlated-, if
y:' 4. 0with cly size, Ipowerrequalizing

.
leaves,cities in a worse,-;;) -

position in absolute berms, since the4'ayerage comiliunit .' e.

,.
. .,

suffers a net loss. The Mastachusetts,Plan helps cities.
A

relative to small towns-be-dause _ of th'e provision that the
.

,,..

.aid ratio be based *on wealth per., rather than wealth:
. .

per public schoerl student. In 'Massachusetts;
.

the big,
cities, with their Large numbers of Catholics, and high

41:41st,

0" t

r.

incidence of families on welfare, have relatively more
private' School-pupils than the suburbs and,small-towns.

In conclusion, all the plans with the exception Of
'Plan 3 leave almost all of the towns and cities worse off,
and, in general, reauce the welfare ,of.resiklents-of,low-

incOme communities and big cit,ies. LOw-inCome residents
'suffer becalse the.relative per-student wealth in the

. -

communities in which thdy reside,is..not sufficiently low,N

to entitle them, to beegits large enough to outweigh the
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Table 31.

Distributidn of Gains_by Characteristics

Plan 3...

a

Equation 431.1):

GAIN 3 = 95.50 - 0.0103 MENINC
(1.79) (2.55)
- 1

R21_
F(1,128) = 6.485

Equation.131.4:,

GAIN 3 = 127.5 - 0.00.94,8'AXSTD
(4.68) (6.56)

R
2
= .2516 -F(1,128) = 43.022

Equation (31.3):

GAIN 3 =,141.4 - 0.0014 MENINC - 0.0057 TAXSTD
(2.94) (0.35) (5.891

R2 = .2523 F(2,127) = .21.425

Equation (31.4): 4-

= 0e.,018

`GAIN, 3 = -27.45 0.0108 EXPRST
(0.40) (0.14)

R2=,..0001- F(1,128)

11pation (31,5)-

GAIN 3 = -59%84 - 0.0156 MENINC 0.5283 EXPRST - 0.0081 TAXSTD
(1.09) (3.67) (5.88) (8.48)

R 2
.4131 F(3,126) = 29.568

Equation (31%0:.

GAIN 3 = 3-86.5 4-, 0.0154 MENINC - 0.0090 .tTAXSTD - 1789.6 ,BURDEN
(8.37) (4.30) (10.71) (9.09)

R
2
= .5482 Y(3,126) = 50.970
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"CorrelationrMatrix of Gains for All Five Plans with Population Size

Gain la.

Gain lb'

Gain 2a

Gain -2b

Gain 3

People

'3

Gain la Gain_ib _ Gain 2a
0

Gain 2b "Gain 3. Peop'

1-*

t

1.000

0.7419'

.0.5065

0.6711

-0.1383

-0.2791

0.7419

1.0000

01.3999

0,6243'

70.2892

-0.3303

0.5065

0.3999

1..0000

0.9429

0.4702

0.0425

0.6711

0.6243

0.9429

,0000-

0.2421

-0.0718 '

-0.1383

-0.2892

a.61.702

0.2421

1.0000

. 0.3259

-042791 ,

,

-0.3303

0.:0425.,

=0".0718

0.3259 .,...

1.0000
...,-

..:-.,Lt..

:.--

0
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efficiebcy losses caused by the
distortion of their

preferences.
Residents, of cities suffer losses

because,
in*general, cities have an

advantage
in-financing public

education in a ystem based on local
effort. The low

student to

populationiutio'And the high
proportion of

business
property makes the price of public

education per

capita lower in cities than outside of cities. One A

,4

'e)oianation of the urban crisis is that the
migration

of:-ndustry and wealthy
residents away from

the city has

damaged the ability of cities to finance public
services,

especially
education, which in turn has

induced further
out-migration of the

wealthy.1 While the change in
.cities'

.position has been
detrimental, the

central, cities

still retain a fiscal
advantage in

financing
education. 40

Increasing aid to cities
may still be

desireable and the
educational. finance

system is one way of
providing that

aid. Yet, the
results here do show that

reliance,on-local

financ-d of
education is more

favorable to cities
than either

statewide
financing or

power-equalizing.Finally, two
sources'of

possible bias in the
estimates

of this*
section ale worth

recalling. First,
truf_prIce-

elasticity may be
greater.in

absolute' terms
than,the

estimate
used'here. If this is the case, tnen the

losses
fr6M'statewide

financing are
exaggerated while the losses.

from power -
equalizing

are,Cinderestimated.
Second, the

appropriate
alternative

foundation plan may be one in
which

localities are
required td impose on

themselves

a minimum tax effort.
Use 'of the flat grant

foundation

plan isless
fav6rable to 'cities than the

alternative.
-1-See-Bradford Ind

Kelejian (1973).
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6

Hence, using the alternative as the' base plan-would -make

. the dosses to cities from the refofM plans even greater
than the losses measured here.

VI. Conclusions

VariatIons in erluc4,,,, e-,
= ure among ocal

towhs and citieg in Masachusetts are explpined len by
variations in income and tizeprice of educat' The
best estimates af the income And price el igities of
demand for edu'cation are in the neighbor ood of 0.6 and.
"-0-4. It is likely that the. absolute alue-of the price
elasticity biased downwards. Private school enrollment
appears to be unaffectdd by changes in expenditure on
public education. Fukther, the net effect of an incraesed
propensity to attend.pkivafe schools on publid school
'expenditure also appears to, be negligible.

Applying the standard tec4niquds of welfare economics
and benefit-cost analysis-withhe best estimates of the
demand equation for education, it is,found that,the costs
'outweigh the benefits for most of the reform plans con-

,sidered. Statewide financing and power-equalizing appear
to reduce w Le-for almost- att owns and do not provide
net benefits to low-income communities or to cities.
The current Massachusetts Plan., if fully financed with its

current legal restrictions, redistributes welfare only\\
slightly-with a very small net loss and improves the welfare
of residents of the largest central cities,.

The methods used here can be used to Stimate the
gains And losses by town and/or income group 'or other
educational finance plans, or for.different varl nts of the
plans analyzed here.
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The results of this study would be improved if,more

confidence-could be placed in the estimate orthe price

elasticity"of demand ,fOr public education. Further re-
search in this area, .perhaps using data from other stater
woula be useful. The results' do indicate a need, for great
caution in ado )t cl purport to redistribute
educational expenditure. As 'demonstrated here, it is

. -

quite within the realm of possibility that such plans may
reduce the welfare)I bf all segments oethe population.

$
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Appendix: Construction of Variables

,t
0

This AbbendiX provides further-explanation of the
construction of ,some Of the variables which were defined
in Table 2.

v ,

1) LSBLOC2: t

.#.

,LSBLOC2* is the :portion Of .Chapter 70 'aid which, a ':: ; . .

0 .,district "c -an treat 4g untied additional income., If the
, distriCt is spending less han,11.0 percent of, average z..:!'&,,C,

;

.. . .
. , p.reiMbursable eXpenditu?esin the state,JJSBLOC2 is f, r'l

.,'.

4-eglial to the product'of the matching rate for the district:.
,.

,

and -S0 percent of average reimbursable expenditures. s

1
The matching rate is -a function ,of the districts wealth,

.., ,

_Terstudent.- All districts' will receive,matching aid
s

. ,'f .based on at least eight per=cent of reitbqrgable expenditures,
., .

faocordbing tothe Massachusetts laws. -If the ',district is
spending more thah%110 percent of the average reimbursable
expenditures,then the prOduct of the matching .rate and 110
percent of expenditures is the lump-Am component of aid.

SEACAP:

StACAP.is the,val0 of hoMes per capita. It
is%cOmputed by multiplying the number of:Seasonal,;Inits
in'a district by' the'mediail valueOf:homes in the district,'

. ,

and then difilding by population. Direct data` giving the
6valu of the seasonal units themselves does notzexist.
The:source of.the housing data is the U.S Census of
Hous4.ng for Massachusetts.

3) BUSCAP:

BilkAP is a crude estimate of the value of business

r.



.'.

per capita. It was calculated ih the .following
manner. 'First, q value of bUiiness figure for the

o

entire state was supplied by Massachusetts Taxpayers,
and' the ratio_ of busin'ess value t6.-total state
cMployment was computed.' Then, it was assumed that
the'iatio of business pro'perty,"vaiu. 0 employment was
the same in'every town. The employment figures (source:,f
u.s.census) measure number ,pf people employed in, enter-
prkses in the bown,'not'nuMber of local residents em-
plOyed. The computed'busibetssyalue figures are then
divided by poptaaeion to obtain business:NalUe per-,

.14 f
capita.

t

4) PCRES:

PCRES was dalculated using the formula:.

4

4

AVALUE + HVALUEPCkES,-
AVALUE + HVALUE +. SVALUE + BVALUE -(A.1)

where AVALUE = value of apartments,'11VALUE = value
of owner-occupied h9mes,'SVALUE = value of:seasonal'
hOmes, and BVALUE = estimated value of business property.

.If seasonal homes and business prorty are all owned
by residents of other,dommunfties, PCRES as computed'
in (A...1) provides an estimate of the fraction of pro7.,

pert. owned by local residents. SVALUE.and-BVALUE are
computed as described above.. AVALUE is computed by mliti-

....plying the annual rental:-,of all apartments estimated
from Census data by five. (It is.assumed that annual
rental of an apartment is, on the average, equal to one--
fifth of the value of the apartment.) HVALUE is obtained

I
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,

directly from arthe Census by dividing the value Of:.

homes measuredby te-fraction of homes used to

compute the Census figure.

PCRES is thus a crude measure of percent of
Property'owned by residents: However, PCRES,SEACAP
and 'HUSCAP havesignificant'coefficients and the

theo'retically correct signs in the regression equa-
tions. The coefficient of PCRES in Equation (5.4)
should only -be thought' of as the coefificient of the

measured"variable used here. But it is legitimate to
used the estimated coefficient in combination with the

'estimated price,elasticity to infer the 'effect of mea-
suredPCRES on the price ,of education.

5) RESASS:_

RESASS is another series measuring the percent of
property owned by residents. 'It was supplied to the, author
by Andre Daniere and comes from data collected in the
Governor'S office in Massichusetts. RESASS does _not_w_ork----
'as well in the egreSsiong as PCRES. There are two pos-
sible reasons for this: "-

i) Under Massachusetts-law, the tax rates imposed
on business and residential property must be the same.
Towns that wish to make the effectiN)e rates different can
do so by using different assessment ratios for different

.
kinds of property. Whi.le the state figures on total
property value are supposed to adjust for differences in

average assessment ratio across towns, the figures on the
fraction of assessed value from one type of property may

'''be a poor measure of the fraction of actual value of that
property. The latter is the relevant variable.

ti

. 3,15
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ii) Even if accurate figures for business value were
available, it is possible that the employment figure is"o

a better measure of the nexploitability' of local businesses.
The value of business is itself sensitive to tax rates for
educational expenditures even if businesses don't move.
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